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EXECUTIVE SUMMARY

A Remedial Investigation (RI) was performed at the Blackwell Landfill NPL Site
in DuPage County, Illinois, by Warzyn Inc. (Warzyn). Data were generated during
the RI to enable the assessment of risks to human health and the environment, and
to support the development of remedial alternatives during the Feasibility Study
(FS).

Site Background
The Blackwell Landfill NPL Site (site) is located in Section 26, Township 39
North, Range 9 East, DuPage County, Illinois. The site is located within the Roy
C. Blackwell Forest Preserve (Blackwell Forest Preserve). The landfill itself
covers approximately 40 acres of the Blackwell Forest Preserve.

Construction of the Blackwell Landfill began in 1965. Final disposal of refuse
occurred at the landfill in October 1973. Contouring and landscaping of the
landfill were finished in July 1975.

The original landfill design called for a series of one-acre, clay-lined cells, daily and
final cover, and a leachate collection system. In general, the original cell design
was followed during construction, although no daily records of either construction
or waste disposal were maintained. Deviations that are known to have occurred
from the original design include construction of additional cells, lack of clay liner
construction in Cell 8, and omission of the leachate collection system during
construction. According to available information, approximately 1.5 million gate
yards of household refuse and light industrial waste were placed in the landfill.

The site was assigned a composite Hazard Ranking System (HRS) Score of 35.57
in March 1986. The site was proposed for inclusion on the National Priorities List
(NPL) in the Federal Register on June 24, 1988. On September 25, 1989, a
consent agreement for the performance of a Remedial Investigation/Feasibility
Study (RI/FS) was signed between the Forest Preserve District of DuPage County
and the U.S. EPA. Final listing of the site on the NPL occurred in the Federal
Register on February 21,1990. The RI/FS planning documents were approved on
March 21 and 26, 1991. The field investigation began on May 20, 1991 with the
initial sampling of off-site water supply wells.
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Field Investigation
Two phases of field investigation were performed at the Blackwell site in order to
characterize the potential sources of contamination at the site, the hydrogeologic
setting, and the potential migration pathways. The Phase I activities included:
leachate and landfill gas sampling, a geophysical investigation, drilling to obtain
details on she stratigraphy, monitoring well and piezometer installation, water level
measurement, private' well sampling, groundwater sampling (two rounds,
performed on September 17,1991 and January 28, 1992), surface water sampling,
sediment sampling, soil sampling, and streamflow measurements. During the
Phase II investigation, additional landfill gas, sediment, soil, and surface water
samples were obtained to characterize background conditions and develop data for
the risk assessment.

Landfill Characteristics
An estimate of landfill refuse volume was developed during the RI based on refuse
thickness recorded in landfill vent boring logs. The refuse volume calculated,
including interstratified daily cover, was 1.9 million cubic yards.

Leachate volume was estimated at 53 to 74 million gallons (refuse porosity 25 to
35 percent), based on leachate levels measured in the landfill vents. The landfill's
leachate dynamics are not completely understood, however, two methods were
used to derive an estimate of leachate generation rates. Estimates of leachate
leakage from the landfill were developed using both the U.S. EPA Hydrologic
Estimate of Landfill Performance (HELP) Model and a leachate-level-change
method. Leakage was estimated at 3.5 million gallons per year by the HELP
Model. Leakage was estimated at 5.2 million gallons per year by the
leachate-level-change method. The difference in leakage predicted by these
methods may be attributed to the fact that the HELP model simulated potential
leakage over a 20-year period, while the leachate-level-change method simulated
potential leakage over a five-month period. The landfill's leachate dynamics are
not completely understood.

Hydrogeologic Setting
The hydrogeologic setting at the site varies in an upgradient to downgradient (east
to west) direction. Upgradient of the landfill the following hydrostratigraphic units
are present, in ascending order: the bedrock aquifer, the Malden/Tiskilwa Till
aquitard, and the Yorkville Till aquitard. Downgradient of the landfill the
following units are found, in ascending order: the bedrock aquifer, the
Malden/Tiskilwa Till aquitard, and the outwash aquifer. The location of the
landfill is such that it lies across the contact between the outwash aquifer and the
Yorkville Till aquitard. Therefore, the outwash aquifer is not present upgradient
of the landfill.
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Two aquifers are present at the site: the outwash aquifer that has its easternmost
limit beneath the landfill, and the dolomite bedrock aquifer, which is present
beneath the entire site. These two aquifers are hydraulically connected
downgradient of the landfill via the Malden/Tiskilwa Till aquitard.

Horizontal hydraulic gradients within the bedrock aquifer are consistently in a
southwesterly direction, toward the West Branch of the DuPage River (River).
Three horizontal flow paths were identified within the outwash aquifer: flow in an
easterly direction from Spring Brook toward the landfill, flow in a southerly
direction along the western side of the landfill, and flow in a southwesterly
direction from the landfill toward the River in the vicinity of Sand Pond and Pine
Lake.

The surface water bodies present downgradient of the landfill exert considerable
control on the groundwater flow system within the outwash aquifer. The West
Branch of the DuPage River exhibits a generally consistent surface water elevation.
Sand Pond and Pine Lake are hydraulically connected to the River via the outwash
aquifer. The net effect of this hydraulic connection is a flattening of the horizontal
gradient in the vicinity of the lakes, as the River's influence is propagated eastward.
Spring Brook, located downgradient of the landfill, consistently loses water to the
aquifer. This causes development of a zone of stagnant groundwater between
Spring Brook and Sand Pond. The flattening of the horizontal gradient, within the
outwash aquifer, downgradient of the landfill serves to strengthen the vertical
gradient between the outwash aquifer and the bedrock aquifer.

Chemical Characterization and Fate and Transport
Leachate samples were collected from four of the landfill vents and analyzed for
target analyte list/target compound list (TAL/TCL) and indicator parameters. Of
the organic chemical groupings present in the leachate samples, ketones were
present at the highest concentrations (2-butanone, 17,000 ug/L). Ketones were
detected only in the leachate and landfill gas samples from the site. No ketones
were detected in any of the other media sampled during the RI. No pesticides or
polychlorinated biphenyls (PCBs) were detected in any of the leachate samples,
and Resource Conservation and Recovery Act (RCRA) toxicity characteristic
levels were not exceeded for any of the metals. The RCRA toxicity characteristic
level for TCE (500 ug/L) was exceeded in the sample collected at vent S V9 where
sampling indicated a concentration of 720 ug/L.

Landfill gas samples were collected from two vents during Phase I and 15 vents
during Phase II, and were analyzed for volatile organic compounds (VOCs).
While a variety of organic compounds were detected in the gas samples, aromatic
compounds were found at the highest concentrations (toluene, 92,000 parts per
billion by volume (ppbv)). Of the organic compounds detected at the site as a
whole, eight were found only in the landfill gas.
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Two rounds of groundwater samples were collected from 23 downgradient and
one upgradient on-site monitoring wells. Samples were obtained from both the
outwash and the bedrock aquifer. Monitoring well samples were analyzed for
TCL/TAL and indicator parameters. Of the 32 organic compounds detected in the
leachate samples, only 11 were detected in the groundwater samples. No
pesticides or PCBs were detected in any of the monitoring well samples. VOCs
detected in the groundwater samples included 1,1,1-trichloroethane, 1,1-
dichloroethane, 1,2-dichloroethane, tetrachloroethene, trichloroethene, 1,2-
dichloroethene, vinyl chloride, chloroethane, 1,2-dichloropropane, benzene, and
carbon disulfide.

VOCs were detected in samples from 19 of the 23 downgradient monitoring wells
sampled. The predominant VOCs detected were degradation products of the
chlorinated alkenes and alkanes. The highest concentration of total VOCs was
detected in monitoring well G127 (162 ug/L). Overall, the highest concentrations
were detected in samples from wells screened immediately downgradient of the
landfill in the outwash aquifer. VOCs were not detected in samples from outwash
monitoring wells more than about 300 ft downgradient of the landfill.
Concentrations of total VOCs detected in samples from the bedrock aquifer
monitoring wells were 10 ug/L or less.

MCL exceedances for organic compounds in site monitoring well samples are
summarized as follows: vinyl chloride (Gl 18S, 18 ug/L; G127, 21 ug/L and 31
ug/L; G129, 5 ug/L); 1,2-dichloroethene (total): (G118S, 120 ug/L; G127, 98
ug/L and 110 ug/L); trichloroethene (Gl 18S, 18 ug/L; G127 10 ug/L and 13 ug/L;
G130,15 ug/L); 1,2-dichloropropane (G128S, 5 ug/L); benzene (G138S, 5 ug/L;
G140D 5 ug/L); tetrachloroethene (G130, 12 ug/L); bis(2-ethylhexyl)phthalate
(Gl39, 29 ug/L).

The secondary maximum contaminant levels (SMCLs) for manganese and iron
were exceeded in samples from several of the monitoring wells screened in the
outwash aquifer immediately downgradient of the landfill. No maximum
contaminant levels (MCLs) or SMCLs were exceeded for arsenic, cobalt, mercury,
nickel, zinc, or cyanide in any of the samples from the site monitoring wells.

Fifty-one downgradient and six upgradient private wells were sampled during the
RI. While the screened interval of most of these wells is not known, regional data
suggests that the majority are screened in the bedrock aquifer. Private well
samples were analyzed for TCL/TAL and indicator parameters. No SVOCs or
PCBs were detected in any of the private well samples. Pesticides that were
detected below the CRQL in samples from three private wells are not landfill
related and may be attributed to laboratory glassware contamination. While trace
levels of 1,1-dichloroethane and cis-l,2-dichloroethene (2 ug/L or less) were
detected in some private wells downgradient of the site, no MCLs were exceeded
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for these compounds. The source of the VOCs detected at these extremely low
concentrations in some of the private wells was not conclusively determined. The
landfill could be the source of these contaminants. Sodium was commonly
detected in the downgradient private well samples at concentrations above
upgradient well concentrations. Spring Brook and/or private septic fields are
believed to be the sources of the elevated sodium concentrations observed.

Surface water samples were collected from Silver Lake, Sand Pond, Pine Lake,
and Spring Brook during the RI. These samples were analyzed for TCL/TAL and
indicator parameters. No organic compounds were detected in any of the surface
water samples. In general, the highest concentrations of inorganic constituents
were found in samples from Spring Brook, which does not receive groundwater
discharge at the site downgradient of the landfill.

Sediment samples were collected from Silver Lake, Sand Pond, Pine Lake, and
Spring Brook during the RI, and were analyzed for TAL/TCL parameters. No
pesticides or PCBs were detected in any of the sediment samples. The only VOCs
detected in sediment samples from the site were vinyl chloride, 1,1 -dichloroethane,
and carbon disulfide, which were detected at concentrations of 5 ug/kg or less in
samples from Sand Pond.

Surface soil samples were collected from the landfill cover and the drainage area
near the Sand Pond parking lot. Surface soil samples were analyzed for TCL/TAL
parameters. No pesticides or PCBs were detected in any of the surface soil
samples collected on the surface of the landfill. PCBs were detected in the sample
from the drainage area. No VOCs were detected in any of the samples potentially
affected by run-off from the landfill; VOCs were detected in two background
samples. SVOCs were detected in both background samples, and a sample
collected from a potential leachate seep area. The highest concentrations of
metals, in general, occurred in the sample from the drainageway near Sand Pond.
However, only silver failed the statistical comparison with background.

Fate and Transport
The source of chemicals of potential environmental concern at the Blackwell site
is the buried waste. If gas or leachate move into the environment surrounding the
landfill, the potential exists that chemicals of concern may move along migration
pathways to potential receptors. The transport of chemicals of potential concern
is limited by the landfill cap and liner, and the clay cells in which waste was
disposed. Further migration may be limited by dilution, adsorption/desorption,
biodegradation, oxidation/reduction reactions, chemical precipitation, and
volatilization of contaminants.
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In general, natural attenuation and dilution appear to be limiting the migration of
potential contaminants from the landfill. This limited migration is demonstrated
by the following:

• While VOCs are present in the landfill gas, no VOCs were detected in
ambient air samples on, or downwind of, the landfill.

• Many of the organic constituents detected in the leachate and landfill
gas, such as toluene, 2-butanone, acetone, and 4-methylphenol, were
not detected in the groundwater.

• While low levels of VOCs were detected in the groundwater in the
outwash aquifer immediately downgradient of the landfill, the zone of
impacted groundwater appears to be limited to an area a few hundred
feet downgradient of the fill.

• VOC concentrations in the bedrock aquifer are very low (10 ug/L or
less), even where the till aquitard between aquifers is thin and silty.

Baseline Risk Assessment
The baseline risk assessment performed for the Blackwell site indicated that risks
to human health are not likely to occur under either current or future land use
scenarios.

The baseline risk assessment was conducted to determine whether the levels of
contamination detected in media at the site may pose a risk to public health.
Health risks were estimated based on current land use of the site (forest preserve)
and the area surrounding the she (residential development); It was determined that
land use of the site and the surrounding area would not change for the future use
scenario. Therefore, health risks based on current land use conditions were also
considered to be applicable for future land use conditions.

The first step in the risk assessment process was to determine which chemicals
were of potential concern to human health. To determine this, a comparison of the
concentration of chemicals detected in media (e.g., sediment) in areas potentially
impacted by the landfill was made to concentrations of chemicals in the same
media collected in areas not impacted by the landfill (i.e., background). This
comparison was made to determine in which media chemical concentrations were
elevated above background. The chemicals detected above background
concentrations were considered to be chemicals of potential concern. Health risks
were calculated for each chemical of potential concern. Based on this analysis, it
was determined that there were some chemicals of potential concern in sediment
and surface water samples collected from Silver Lake and Sand Pond and in soil
samples collected on the landfill. There were also chemicals of potential concern
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in air (based on modeling of landfill gas emissions), and private well samples.
While no tissue samples were analyzed from fish in the site lakes, it was
conservatively assumed that fish may contain certain of the chemicals of potential
concern which were detected in Silver Lake sediment samples.

The second step was to determine pathways of exposure, based on current land use
conditions and the characteristics of contamination at the site. Activity
assessments were conducted of Blackwell Forest Preserve recreational users, and
employees. The surveys were performed to determine how frequently, and for
what duration each of these populations were likely to be exposed to chemicals of
potential concern in sediment, surface water, soil, ambient air, and fish. In
addition, demographic information was collected on residents living near the
landfill. Information on the duration of time residents normally live at a residence
was determined from national statistics compiled by the U.S. EPA. Residents
living near the landfill, in the downgradient direction of groundwater flow, were
considered to be exposed to chemicals of potential concern in air, and private well
water. Based on the activity assessments and national statistics, and the
concentration of chemicals of potential concern in media, estimates of chemical
exposure were calculated for each population.

Health risks are not expected to occur, based on the level of chemical exposure,
and the toxicity of the chemicals of potential concern. For this reason, under
current and likely future land use conditions, recreating or working at the
Blackwell Forest Preserve, or living near the Preserve does not pose a public
health concern.

Ecological Assessment
Results of the ecological assessment indicate that there is little risk to ecological
populations and communities at the site from organic chemicals, based on the
following:

• Pesticides were not detected in environmental media.

• VOCs were detected only at very low concentrations.

• SVOCs, where present, are not landfill-related.

• SVOCs and PCBs, where present in the terrestrial environment, occur
at concentrations below which adverse ecological effects are associated.
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Metals of potential ecological concern in site surface soils were detected at
concentrations lower than those sufficient to affect small terrestrial mammal
populations. Exposure of aquatic species in Silver Lake and Sand Pond to metals
of potential ecological concern does not appear to pose an environmental hazard.
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1
INTRODUCTION
1.1 PURPOSE AND SCOPE

Warzyn Inc. (Warzyn) was retained on behalf of the Forest Preserve District of
DuPage County (FPD) to perform a Remedial Investigation (RI) at the Blackwell
Landfill Site (site) in DuPage County, Illinois. The RI was conducted in
accordance with the Work Plan, Quality Assurance Project Plan, Field Sampling
Plan, and site-specific Health and Safety Plan approved by the U.S. EPA on
August 10,1991. The objectives of the RI included the following:

• Delineate the nature and extent of contamination in the site surface
waters, groundwater, soil, sediments, and air.

• Identify and evaluate potential routes of contaminant migration.

• Assess the risk posed to human health and the environment both at the site
and in the vicinity of the site.

• Identify interim measure(s) that would positively mitigate immediate
threats to human health or the environment.

• Collect sufficient data to identify and evaluate remedial alternatives.

Sufficient data were generated during the RI to develop an assessment of the risks
posed to health and the environment in the vicinity of the site. The RI results are
usec4. in the development of the remedial alternatives Feasibility Study (FS).

A phased approach to the RI was implemented. The phased approach allowed for
collected information to be incorporated into the planning of subsequent tasks such
that the investigation proceeded with continual refinement to focus on specific
areas of the site which needed further study.
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1.2 REPORT ORGANIZATION

The RI Report follows the organization developed in the Work Plan. Section 2 of
this report presents information on the site background and history. Section 3 is
a summary of field activities which were carried out as part of the investigation.
Section 4 summarizes the physical characteristics of the site, including site geology
and site hydrogeology. Section 5 details the nature and extent of chemical
occurrences at the site. Section 6 describes contaminant fate and transport of
potential contaminants at the site. Section 7 summarizes Applicable or Relevant
and Appropriate Requirements (ARARs) for the site. Section 8 contains a
Baseline Risk Assessment. An Ecological Assessment is contained in Section 9.
Summary and conclusions are presented in Section 10 and references are presented
in Section 11.

J:W)7210(MRI_1-2.WPD
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SITE BACKGROUND
2.1 SITE LOCATION AND BOUNDARIES

2.1.1 Site Location
The Blackwell Landfill NPL Site (site) is located in Section 26, Township 39
North, Range 9 East, DuPage County, Illinois. The site is part of the Roy C.
Blackwell Forest Preserve, and is owned by the DuPage County Forest Preserve
District (FPD). The landfill itself occupies approximately 40 acres within a forest
preserve of more than 1,200 acres. The location of the site is illustrated in Figure
2-1.

2.1.2 Site Boundaries
On the north and east, the Blackwell Landfill site boundary extends through the
center of Silver Lake from Spring Brook on the north to Butterfield Road (Route
56) on the south. The southern boundary extends along Butterfield to the
intersection of Butterfield Road and the West Branch of the DuPage River, and
then northward from this intersection to the intersection of the West Branch of the
DuPage River and Spring Brook. Spring Brook forms the western boundary of
the site.

2.2 SITE HISTORY

2.2.1 History Prior to Landfill Construction
The original 40-acre tract which was developed into the Blackwell Landfill was
purchased by the FPD in 1960. Over the following five-year period, approximately
1,100 additional acres were acquired by the FPD. The property was purchased
with the intent that after construction of the landfill, the site would be developed
as a forest preserve and used for recreational purposes.
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The original intent was to use an abandoned gravel pit at the site for solid waste
disposal. In 1963, gravel excavation was resumed, and continued until July of
1969. During the course of the gravel mining, the lakes at the site were enlarged
and deepened. The mined materials were sold to fund the lake construction,
recreational projects, and flood control projects.

The concept of landfilling within the gravel pit was subsequently abandoned.
Instead, it was determined that an environmentally-secure landfill would be
constructed on the FPD property. The intent was to construct a landfill that would
limit the effects of waste disposal on the surrounding area, create a hill within the
preserve which could be used for recreational purposes, and provide an economical
means of constructing the lakes at the preserve. The excavation of the lakes would
provide clay materials which could be used in landfill construction, and would also
provide aggregate which could be sold to help defray the costs of landfilling.

Concern regarding the suitability of the site for landfilling was expressed by several
parties, including the Illinois State Geological Survey (ISGS), the Illinois Sanitary
Water Board, and Northeastern Illinois Planning Commission (NIPC) personnel.
Concerns regarding the site centered on its geologic and hydrogeologic
characteristics, including its position on the edge of the Warrenville cone of
depression, extensive sand and gravel deposits in the site area, and the probable
hydraulic connection between the recreational lakes and the buried refuse. The
ISGS suggested that careful engineering procedures would be necessary to
develop a secure landfill at the site, so the County Board of Commissioners
approved the development of an engineering plan for the project.

2.2.2 Landfill Design and Construction
Original design recommendations were developed by the NIPC. Preliminary
design specifications for the Blackwell Landfill were developed by William Rose
and Associates (Rose) for DuPage County and submitted in October 1966. It was
recommended by Rose that the landfill cover a 35-acre area, that a three-to-one
clay to refuse ratio be employed, and that the fill area be constructed as a
honeycomb of one-acre cells. Each cell would have a 1.5-ft clay base and a
perimeter clay berm 8 to 9 ft in height. Each cell would be filled with two 3-ft lifts
of refuse, separated by 6 in. of clay. Each cell would be covered by 1.5 ft of clay,
which would form the base of the overlying cell. The cells were to be offset, to
maximize stability in the landfill design. The cover design specified a final 12-ft
layer of compacted clay, covered by soil and vegetation. A leachate collection
system was to be installed.

The construction of the landfill was performed as a joint effort between the
DuPage County Public Works Department (PWD) and the FPD. Under the
agreement between the agencies, the PWD was to build the landfill, under
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supervision by the FPD. The following construction specifications were included
in the contract drawn up between the two agencies:

• Berm Height - 4 ft per lift
• Berm Width - 11 to 12 ft at top
• Refuse Height - 3 ft per lift
• Minimum Daily Cover - 6 in. of clay or mixture of clay and gravel
• Floor Construction - 2 ft of blue clay minimum, dove-tailed into existing

blue clay
• Temporary Cap -1 to 2 ft of sand, gravel, clay, or mixture
• Refuse Compaction—obtained by maximum use of site tractor crossing

deposited refuse

Construction of the landfill commenced in 1965. By 1967, the shape of the hill and
general cell layout had been determined. The original landfill cell configuration
consisted of eight cells, and is illustrated in Figure 2-2. Cell 9, also shown on the
figure, was not part of the original planned design.

The original layout of the landfill was generally followed. Daily records were not
kept to detail how the construction proceeded. However, in general it was the
procedure to develop cells several acres in size by building side berms, and then
filling the cells with refuse and daily cover. At the completion of each cell, clay
covers and side berms would be constructed for the next level of refuse. The clay
covers served as the liners for the overlying cells, as the landfill construction
proceeded upward.

Significant deviations from the original design are known to have occurred. During
the gravel operations which predated landfilling at the site, a drainage ditch had
been excavated between the south end of Silver Lake and Spring Brook. This
ditch was later partly filled with concrete, logs, and brush and is shown as Cell 9
on Figure 2-2. Cell 8 of the landfill may have been partially constructed over this
ditch. Boring logs from landfill vents drilled within Cell 8 indicate that a clay base
liner is not present. Additionally, the area northeast of the landfill was designated
in the original plans as a non-dumping area. However, refuse was encountered in
this area during drilling of vents SV5 and SV9. A leachate collection system was
not installed.

During PWD's construction of the landfill over the period 1965 to 1968, other
problems are believed to have occurred. These included:

• Instruction of PWD personnel to disregard FPD instructions and requests
• Failure to cover refuse on a daily basis
• Use of insufficient fill between individual cells
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• Use of sand and gravel as cover
• Disregard for design specifications for a period during 1968 when the

landfill was operated as an open dump

These problems caused the FPD to terminate association with the project in May
1968. In May 1969, the FPD was assigned responsibility for forming the clay cell
bottoms and side berms.

It is reported that the final load of refuse was accepted at the Blackwell Landfill
in October 1973, and was buried just below an 800 ft, mean sea level (MSL)
elevation in the Cell 4 area. Documentation of the final date of waste disposal is
not available. Final contouring and landscaping continued until July, 1975. Fifty
to 60 ft of clay were added to form the final hilltop at 839 ft, MSL, approximately
150 ft above the surrounding natural topography. The landfill is covered to final
grades with 2 to 15 ft of cover of varying sand, gravel and clay composition, and
a final layer of 4 to 6 in. of topsoil.

The entire cap of the landfill is vegetated, and that vegetation is maintained by FPD
personnel The top and slopes of the landfill are dominated by cultivated grasses
(e.g., smooth fescue, brome, rye) and some crown vetch. Forbs have invaded the
grass cover in some areas (e.g., dandelions, goldenrod, and Queen Anne's lace).
The eastern slope of the landfill has some trees, including white pine and lombardi
poplar.

The landfill contains approximately 1.5 million cy of refuse and an equal volume
of natural fill. The landfill covers approximately 40 acres instead of the
initially-designed 35 acres. Indications are that several additional cells were added
around the eight original cells to bring the total landfill area to the existing 40
acres. These exterior cells were used for disposing of construction debris and tree
trunks and branches. These cells may not have been constructed with clay liners.
Cell 9, located along the southern boundary of the landfill and illustrated in Figure
2-2, is an example of one of these exterior cells.

In summary, a conceptual design was developed for the landfill prior to
construction, and the design was generally followed. However, it was not standard
operating procedure at landfills to produce as-built drawings in the late 1960s
when most of the landfill was constructed, so detailed records of the final
construction do not exist.

2.2 J Wastes Accepted
Approximately 1.5 million gate yards of refuse were disposed at the Blackwell
Landfill between 1965 and 1973. The waste materials have been classified as
general household refuse and light industrial waste. Historical records indicate that

Final Remedial Investigation Report________December 1994____________Blackwell Landfill NPL Site
Page 2-4



the users of the Blackwell Landfill were generally municipal waste haulers and
scavenger companies in the DuPage County area. An estimated three to four tons
of refuse per day were placed in the landfill.

i

Specific wastes known to have been disposed of at the Blackwell Landfill include
the following. Eight thousand tons of dry sludge from the Metropolitan Sanitary
District of Greater Chicago were disposed of in 1968. Owens-Illinois of St.
Charles, IL, disposed of daily trash from their glass manufacturing facility.
Kroehler Manufacturing of Naperville, IL, used the landfill for disposal of plant
trash of undetermined origin. Yard wastes consisting of burnt tree cuttings and
grass clippings were also landfilled at Blackwell.

2.2.4 Post-Construction History
In March 1986, the site was evaluated by the U.S. EPA using the Hazard Ranking
System (HRS). A composite score of 35.57 was assigned, with the following
scores assigned to each potential route: Surface Water, 0.0; Air, 0.0; Groundwater,
61.54. The site was proposed for inclusion on the National Priorities List (NPL)
in the Federal Register, Volume 53, Number 122, dated June 24,1988.

On September 25, 1989, a consent order was signed between the FPD and the
U.S. EPA. The Blackwell Landfill received final listing on the NPL in the Federal
Register, Volume 55, Number 35, dated February 21,1990.

2.2.5 Summary of Previous Site Investigations
A summary of previous site investigations is presented in Table 2-1. Many of the
monitoring wells and landfill vents used during the RI were installed by Testing
Services Inc. in the period from 1980 to 1986. This includes all of the landfill
vents, as well as the monitoring wells at locations G101 through G139. Pairs of
monitoring wells, and in some locations groups of three wells, were installed at
different depths to provide piezometric and chemical data from both the upper and
lower aquifers.

In 1983, FPD developed a quarterly groundwater and surface water monitoring
program. A database containing all sampling results was maintained from 1983 to
1988.

In 1986, Booth and Vagt completed a history and hydrogeologic assessment of the
site which incorporated and evaluated available data to 1986.

JAW/mls/PJV
J:\6072100XJRIJ-2.WPD
6072101-155
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FIELD INVESTIGATION
The following sub-sections describe the field procedures employed during the RI
at the Blackwell Landfill site. During the development of the RI planning
documents, a significant amount of data was evaluated which had been generated
prior to the initiation of the RI. The tasks completed during the RI were selected
to complement the existing data to complete the characterization of the site. The
tasks accomplished during the RI were developed to: 1) identify and quantify
contaminant sources, 2) complete the investigation of the site physical
characteristics and, 3) quantify the nature and extent of contamination.

The procedures described below are sub-divided into Source Characterization
tasks, completed to characterize potential sources of contamination at the site, and
HydrogeologJc Investigation tasks, completed to develop an understanding of the
physical systems and to sample areas of potential impact outside of the landfill
area. In addition, the Hydrogeologic Investigation was designed to identify and
characterize potential contaminant migration pathways from the landfill to the
surrounding environment.

The Field Investigation was completed in two phases. Phase I data, together with
the evaluation of previous site investigation data, constituted the bulk of
information gained concerning the site physical and chemical characteristics. The
Phase II investigation was focused on specific details which were necessary to
further characterize site background conditions, and to obtain data for the Risk
Assessment. Two rounds of groundwater sampling were performed at 24 site
monitoring wells.

3.1 SOURCE CHARACTERIZATION

Field activities which were performed during the remedial investigation to
characterize potential sources of contamination included:
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• Leachate level measurements
• Landfill gas flow measurements
• Landfill gas sampling
• Leachate sampling
• Soil sampling

The procedures implemented during each of these activities are described in the
following sections.

3.1.1 Leachate Level Measurements
Twenty-five landfill vents were installed in the Blackwell Landfill over the period
1982 to 1985. These vents were installed through the cover and refuse, and in
some cases, extend to the clay liner. Boring logs for the landfill vents are
presented in Appendix D-4. The vents are constructed with 4-in. inner diameter
(i.d.) PVC, slotted screens which extend from the base of the boring to just below
the landfill cover. The vents were installed as gas venting devices. While leachate
levels can be recorded from them, these levels may not be representative of levels
within the refuse. The construction of the landfill as a series of cells and the
varying depths of the vents causes difficulty in correlation of leachate levels
between vents.

Leachate levels were recorded in 24 of the landfill vents on six dates during the RI,
in accordance with the approved Work Plan. Vent DV14 was not included as a
measurement location, since it was not specified in the Work Plan. The
measurement dates were: September 13, 1991; October 22, 1991; December 2,
1991; January 2,1992; February 10,1991; and April 10,1992. The landfill vent
locations are illustrated in Figure 3-1.

Leachate levels were measured using either a weighted fiberglass measuring tape
or an electronic water level indicator. Decontamination procedures for the
measuring devices included washing with Liquinox and water, followed by rinsing
with deionized water after each measurement.

Each measurement was made and recorded in a field notebook. During each round
of measuring, leachate level measurements were confirmed by at least three
measurements. Levels were recorded to the nearest 0.01 ft. Leachate levels were
then converted to leachate elevations. Leachate elevations are recorded in Table
3-1. Depth to leachate and reference elevations for each landfill vent are contained
in Appendix Al.
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3.1.2 Gas Flow Measurements
Gas flow measurements were recorded on two separate occasions during the
remedial investigation. Measurements were recorded so that high flow vents could
be chosen as gas sampling locations. The 25 vent locations where gas flow
measurements were to be recorded are illustrated in Figure 3-2.

The first round of gas flow measurements was performed at 24 of the 25 landfill
vents on September 25, 1991 (vent DV4 could not be opened and was not
measured). The following procedure was used to determine the rate of gas flow:

• A 2 ft-by-2 ft plastic bag with a volume of approximately 1 cu ft was
placed over the landfill vent and secured

• The time needed to inflate the plastic bag was recorded

This procedure was repeated three times at each vent. Results of the gas flow
measurements are recorded in Table 3-2.

The second round of gas flow measurements was performed at all 25 landfill vents
specified in the Work Plan on October 22,1991. During this measurement event,
a magnahelix meter was used to measure gas flow in feet per minute (fpm). The
following procedure was followed to measure gas flow:

• A 2-in. i.d. PVC pipe was temporarily attached to each well.
• A Pilot tube was inserted in the PVC pipe and connected to the

magnahelix meter.
• Measurements from the magnahelix meter (fpm) were recorded.

Flow volume was later calculated by multiplying the fpm value by the area of the
2-in. PVC pipe (ft2) in which it is measured. The resulting calculation of gas flow
and volumes are presented in Table 3-3. Many landfill vents showed no
measurable gas flow during either event.

The purpose for gas flow measurements was to identify the high-flow vents so they
would be selected for sampling. While the technique of measuring flow volume
was different during each event, high-flow vents were evident using both
techniques.

3.1 J Landfill Gas Sampling
Two landfill gas samples were collected during Phase I of the investigation and
fifteen gas samples were collected during Phase n. Phase I samples were collected
to evaluate the characteristics of the landfill gas. When Phase I results showed
variability, gas sampling was expanded in Phase n to include 15 vents.
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During Phase I, gas samples were obtained from two high flow vents, as
determined by gas flow measurements, in accordance with the approved Work
Plan. Gas flow rates ranged between 0 and 15 ftVminute (Table 3-3). Based on
the results of gas flow measurements, landfill vents SV2 and DV7 were chosen as
sampling locations. Sampling was performed on December 20,1991. In addition,
a sample of ambient air was collected upwind of the landfill.

During Phase II, gas samples were collected from 14 vents which exhibited gas
flow during the two previous rounds of gas flow measurement (see Section 3.1.2)
and from one vent (SV3) which did not exhibit flow. The following vents were
sampled during Phase II:

SV1 SV4 SV9 SV12 DV7
SV2 SV5 SV10 DV5 DV10
SV3 SV8 SV11 DV6 DV13

In addition, one upwind and one downwind sample were collected. The sampling
locations are illustrated in Figure 3-2.

The landfill gas samples were collected in vacuum canisters, supplied by Enseco.
The following procedure was conducted at each well:

.* The canister was checked with a pressure gauge to determine that it was
still under vacuum.

• A 4-ft length of teflon or tygon tubing was attached to the sample
canister.

• The unattached end of the tubing was lowered approximately 3 ft into the
leachate/landfill vent.

• The valve on the canister was opened, allowing gas to enter the canister.
• After the canister had filled, the valve was closed to seal the canister.

The upwind ambient air sample (during Phases I and II) and the downwind air
sample (during Phase II) were collected in tn6 same manner with the exception that
no Teflon tubing was attached to the canister.

The sample canisters were labeled, packaged and shipped to the analytical
laboratory in accordance with the protocols of the Field Sampling Plan. Results
of the analysis are presented in Appendix B-l and discussed in Section 5.

3.1.4 Leachate Sampling
One round of leachate samples was collected from each of the four landfill vents
designated in the approved Work Plan (SV5, SV8, SV9 and DV5). Landfill vents
SV5, SV8, and DV5 were sampled on September 20,1991. Sampling of landfill
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vent DV5 was completed on September 23, 1991. Locations of the vents are
illustrated in Figure 3-1. The following procedures were used to sample the
landfill vents:

• A measurement of liquid level was made in each landfill vent and the well
volume was calculated.

• Three well volumes were purged with a stainless steel bailer, prior to
sampling.

• Purged liquid was collected and stored on-site and ultimately disposed of
by the FPD under permit at the Wheaton Wastewater Treatment Plant.

• A stainless steel bailer was used to collect the leachate at each landfill
vent, and the sample containers were filled. Leachate samples were not
filtered.

• Samples were labeled and shipped in accordance with specifications of the
Field Sampling Plan.

Samples were submitted for analysis of U.S. EPA CLP target compound list (TCL)
organic parameters and target analyte list (TAL) inorganic parameters; alkalinity;
chloride, sulfate; nitrate plus nitrite; ammonia; total kjeldahl nitrogen (TKN); and
total dissolved solids (TDS). Analytical results of the leachate sampling are
presented in Appendix B-2. A summary of field parameters measured during
leachate sampling is presented in Table 3-4.

3.1.5 Soil Sampling
Soil samples were collected at five locations during Phase I of the investigation and
five locations during Phase n. Phase I samples were collected to evaluate soil
characteristics in areas potentially impacted by landfill sources and to characterize
background. Phase n samples were collected for background characterization and
to provide additional information for the Risk Assessment. A summary of
sampling locations is presented below.

Sample Location Sampling IntervaKs)
I SS1 Potential Run-off Area 0"-6",6"-12"

552 Leachate Seep Area 0"-6",6"-12"
553 Leachate Seep Area 0"-6",6"-12"
554 Background Location 0"-6"
555 Background Location 0"-6"

H SS6 Landfill Cover Soil 0"-6"
557 Landfill Cover Soil 0"-6"
558 Background Location 0"-6"
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Two additional samples (SS09 and SS10) were also collected during Phase n to
represent background conditions. After analytical data was received for these
samples, it was determined by the U.S. EPA that they were not representative of
background. Therefore, these samples were not included in background
comparisons for the site. Sampling locations are indicated on Figure 3-3.

Phase I samples were submitted for analysis of TCL and TAL parameters. The
results of the Phase I sampling indicated that semivolatile organic compounds
(SVOCs) and metals are the potential parameters of concern in site soils.
Therefore, Phase D samples were submitted for analysis of TCL SVOCs and TAL
metals, with the exception that samples SS6 and SS7 were also submitted for
analysis of total organic carbon (TOC). Analytical results of the soil sampling are
presented in Appendix B-3.

The soil samples were collected in the following manner

• A decontaminated bucket auger was used to collect the sample from the
appropriate depth interval.

• The sample material needed for volatile organic analyses was taken
directly from the auger with a stainless steel spoon, and placed in the
sample container. The remaining sample material was placed in a stainless
steel bowl, and sample containers were filled in order of decreasing
volatilization.

• Soil sample containers were labeled and shipped in accordance with the
protocols of the Field Sampling Plan.

3.2 HYDROGEOLOGIC INVESTIGATION

The purposes of the hydrogeologic investigation at the site were to complete the
understanding of the physical systems present and sample areas of potential impact
outside of the landfill area. In addition, the hydrogeologic investigation was
designed to identify and characterize potential contaminant migration pathways
from the landfill to the surrounding environment. The activities performed at the
site include the following.

• Geophysical investigation

• Installation of soil borings, monitoring wells, piezometers, and staff
gauges
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• Hydraulic conductivity testing

• Water level measurements at monitoring wells, piezometers, and staff
gauges

• Collection of groundwater samples at site monitoring wells

• Collection of private well samples

• Collection of surface water and sediment samples

• Stream gauging along Spring Brook

The field procedures completed for each of these activities are described in the
following sections.

3.2.1 Geophysical Investigation
A geophysical survey was performed in the area southwest of the landfill. As was
described in the approved planning documents, the survey was performed to
provide a preliminary evaluation of areas where the clay confining layer might be
absent and, therefore, aid in the placement of soil borings. The survey was not
performed as a stand-alone study to document site stratigraphy.

Electrical resistivity soundings were performed in the area of concern during the
survey. These resistivity soundings were used to generate three cross-sections,
which are presented in Appendix C. Since the preliminary results of the survey
were sufficient to focus the boring program, no final report on the survey was
issued. Therefore, the information contained in Appendix C is presented in draft
form.

3.2.2 Soil Boring, Monitoring Well, and Piezometer Installation
Soil borings, and monitoring well and piezometer installation was completed in
accordance with the approved Work Plan and Field Sampling Plan. The field
procedures are described below.
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3.2.2.1 Drilling and Sampling Procedures - Soil Borings. Six soil borings were
completed at the site in order to confirm the presence or absence of the clay
confining layer and to aid in the selection of monitoring well locations. The soil
borings were advanced using 4.25-in. i.d. hollow stem augers. At soil boring SB1,
it was necessary to use a drilling mud of bentonite and water inside the augers to
prevent bbw in. This was in accordance with the approved Work Plan. Each soil
boring was continuously sampled, and samples were classified in the field by the
supervising geologist. The location of each soil boring is illustrated in Figure 3-3.
Logs for each soil boring are presented in Appendix D-l.

After completion, each soil boring was sealed from the bottom by tremie grouting
with a thick bentonite grout. Drilling equipment was steam-cleaned between
boreholes. All decontamination fluids were retained on-site and later disposed of
at the Wheaton Wastewater Treatment Plant under the FPD permit.

Monitoring Wells. Three monitoring wells were installed during the RI to
evaluate groundwater characteristics in the area where the clay confining layer was
found to be absent. The locations of the monitoring wells are illustrated in Figures
3-4 and 3-5.

The approved Work Plan called for four monitoring wells to be installed during the
RI. These wells were to be instalkd in two well clusters where the confining layer
was believed to be absent. Based on the results of the soil borings performed, and
with U.S. EPA approval, it was determined that only one additional complete well
cluster was needed, with wells installed above and below the bedrock surface
(Gl 40S and G140D). It was possible to complete the second cluster with a deeper
well (G141D) installed adjacent to existing shallow well Gl 17.

It was not necessary to install additional monitoring wells for the RI because of the
existing monitoring well network at the site. Over 50 monitoring wells were
installed at the site over the period 1980 to 1986, and construction documentation
exists for each well. In addition, historical water quality data exists for each well
due to the quarterly monitoring performed between 1983 and 1989. In accordance
with the approved Work Plan, 21 of these existing wells were sampled during the
RI.

The borings for the monitoring wells were advanced in the following manner. At
the boring for G140D and G141D, 4.25-in. i.d. hollow stem augers were used to
advance the borings to the top of bedrock. Split spoon samples were collected on
2.5-ft intervals from the ground surface to the top of rock. After the bedrock
surface had been reached, the 4.25-in. i.d. hollow-stem augers were removed, and
the borings were re-drilled with 8.25-in. i.d. hollow-stem augers. The hollow-stem
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augers were used to drill into the dolomite, in order to create a seal between the
augers and the rock. A 7 7/8-in. diameter roller bit with bentonite mud was used
to clean out the inside of the augers. The mud was then flushed from the augers.
A 6-in. diameter permanent steel casing was then grouted in place in each boring
with a cement-bentonite grout.

The grout surrounding the permanent steel casings at G140D and G141D was
allowed to cure for at least 48 hours. The bedrock at each borehole was then
cored with an NX wireline core barrel. Following coring, each boring was reamed
with a 5 7/8-in. diameter roller bit. All rock core was described by the supervising
geologist, and retained on-site.

The boring for monitoring well G140S was advanced with 4.25-in. i.d.
hollow-stem augers to its completion depth. The boring was not sampled because
the stratigraphy at that location had been previously documented during drilling for
.adjacent monitoring well G140D.

Boring logs for themonitoring wells are contained in Appendix D-2. Aquifer soil
samples were collected over the screened interval of monitoring wells and
submitted for laboratory grain size analysis. Results are contained in Appendix E.

Piezometers. Four piezometers were installed to measure water levels during the
RI. The location of each piezometer is illustrated in Figure 3-4.

Piezometer borings were advanced with 4.25-in. i.d. hollow-stem augers. The
boring for each piezometer was sampled on 5-ft intervals. Samples were classified
in the field by the supervising geologist. Boring logs for the piezometers are
presented in Appendix D-3.

3.2^2 Monitoring Well Installation • The three monitoring wells installed for
the RI, G140S, G140D, and G141D, were constructed in the following manner

• Each well is constructed of 2-in. diameter stainless steel riser and screen.

• G140D and G141D were constructed with 10-ft screens.

• G140S is constructed with a 5-ft screen.

• Each well screen is equipped with 0.010 in. slots.

• Silica sand was placed around the screen to an elevation approximately 2
ft above the top of the screen slots.
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• A lower seal of bentonite pellets was placed over the sand filter pack in
G140D and G141D. A bentonite slurry was installed over the sand filter
inG140S.

• The remaining annular space of G140D and G141D was filled with
cement-bentonite grout. The annular space of G140S was backfilled with
bentonite slurry. The cement-bentonite and the bentonite slurries were
tremied into place.

• A locking steel protective casing was cemented into place over each
monitoring well riser.

• In accordance with the approved Work Plan, monitoring well elevations
and locations were surveyed by a licensed surveyor. The elevation
reference for the survey was the U.S.G.S. benchmark on Williams Road.

Construction details for each monitoring well are presented in Table 3-6 and
Appendix F-l.

3.2*2_3 Piezometer Installation - The four piezometers installed for the RI were
constructed in the following manner

• Each piezometer was constructed of 2-in. diameter Schedule 40 PVC riser
and screen. Each screen is 5 ft in length, with a 0.010-in. slot size.

• Silica sand was placed around the screen to an elevation about 2 ft above
the top of the screen.

• A 2-ft bentonite pellet seal was placed above the sand pack and hydrated.

• The remaining annular space was filled with cement-bentonite grout.

• A locking steel protector pipe was placed over each riser.

• Piezometer elevations and locations were surveyed by a licensed surveyor.

Construction details for each piezometer are presented in Appendix F-2 and Table
3-5.

Final Remedial Investigation Repon________December 1994____________Blackwell Landfill NPL Site
Page 3-10



3.2.2.4 Development of Monitoring Wells and Piezometers • The monitoring
wells were developed in the following manner

• The wells were surged and purged with a PVC bailer for at least 30
minutes, or until pH and conductivity measurements stabilized.
Measurements of pH, temperature, and conductivity were recorded after
each consecutive 10-gallon volume was removed.

• Development of each well was continued with a Brainard-Kilman hand
pump after surging and purging with a bailer until at least 10 well volumes
had been removed.

• Stabilization of field parameters was determined by the field geologist.

Table 3-6 summarizes the well development data for each monitoring well.

The piezometers were developed by surging and purging with a PVC bailer.
Approximately five gallons were removed from each piezometer.

Water generated by monitoring well and piezometer development was contained
and later disposed of by the FPD via a permit with the Wheaton Wastewater
Treatment Plant.

3.2.3 Staff Gauge Installation
Nine staff gauges were installed for water level measurements during the RI.
Three staff gauges were installed in Spring Brook (SG1, SG2, and SG6), three
staff gauges were installed in the West Branch of the DuPage River (SG9, SGS,
and SGS), and one staff gauge was installed in each of Silver Lake, Pine Lake, and
Sand Pond. Staff gauge locations are illustrated in Figure 3-4. SG3 was replaced
and resurveyed several times during the RI because the soft bottom sediment and
freeze/thaw conditions shifted the gauge. Staff gauges SG4 and SG7 were also
replaced and resurveyed once.

Staff gauges SG1, SG2, SGS, SG4, SGS, SG6, and SG7 consist of metal posts
driven into the bottom of the surface water body being monitored. Staff gauge
SGS is marked on the bridge over the West Branch of the DuPage River at
Butterfield Road, and staff gauge SG9 is marked on the bridge over the same river
at Williams Road. Each staff gauge's elevation was surveyed to the nearest
hundredth of a foot.
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3.2.4 Hydraulic Conductivity Testing
Slug tests were used to calculate hydraulic conductivity at the three monitoring
wells installed for the RI, and at six previously installed monitoring wells.
Hydraulic conductivity testing was performed at the following wells: G140S,
G140D, G141D, G133S, G133D, G130, G136, G126, and G134. Monitoring well
locations are illustrated in Figures 3-5 and 3-6.

The following procedure was followed during the hydraulic conductivity testing:

• An initial measurement of depth to water was made.

• A pressure transducer attached to a Hermit Data Logger was lowered into
the well.

• In wells G133S, G140S, G130, G136, G126, and G134, a volume of
water was displaced as rapidly as possible with a PVC bailer. In wells
G140D, G133D, and G141D, air pressurization equipment was used to
depress the static water level.

• The water level changes in each well were automatically recorded with the
Hermit Data Logger on a logarithmically increasing time interval until
adequate water level recovery had been achieved for data interpretation.
The acceptability of the data was determined by the field geologist, and
duplicate tests were performed if necessary.

The data obtained during hydraulic conductivity testing was analyzed with
Geraghty and Miller's AQTESOLV computer program, Version 1.00, using the
method of H. Bouwer and R.C. Rice, 1976, A Slug Te$t Method for Determining
Hydraulic Conductivity of Unconfined Aquifer with Completely or Partially
Penetrating Wells, Water Resources Research, Vol. 12, No. 3., pp. 423-428. The
results of the hydraulic conductivity testing are presented in Table 3-7 and
Appendix G. It should be noted that well G140S recovered almost instantaneously
during slug testing. Therefore, the hydraulic conductivity value calculated for this
well is an estimated value

3.2.5 Water Level Measurements
Five rounds of water level measurements were recorded at 45 monitoring wells,
9 staff gauges, and four piezometers during the RI. Water levels were measured
on September 13, 1991, January 2,1992, February 10,1992, April 9,1992, and
July 1,1992-. Only four rounds of water level measurements were required under
the approved Work Plan.
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Water levels were measured using an electronic water level indicator and were
recorded to the nearest hundredth of a foot. Decontamination procedures for the
water level measuring devices included washing with a non-phosphate detergent
solution and rinsing with deionized water after each measurement at each well.

Each measurement was made and recorded in the field notebook. All water level
measurements were confirmed by at least three replicate measurements. Water
levels were then converted to water level elevations. A summary of water
elevations measured during the RI is presented in Table 3-8. Reference elevations,
depth to water, and calculated elevations are recorded in Appendix A-2. Water
level measurement locations are illustrated in Figures 3-5 and 3-6.

3.2.6 Monitoring Well Sampling
Two rounds of sampling were conducted at 24 monitoring wells during the RI.
Well locations are illustrated in Figure 3-7. Round one sampling was performed
between September 17 and September 19, 1991. Round two monitoring well
samples were collected between January 28, 1992 and January 30, 1992. The
approved Work Plan stated that 25 wells would be sampled; however, one of these
wells was not installed during the RI/FS with the U.S. EPA's concurrence, and was
therefore not sampled. (See section 3.2.2.1.)

The following field procedures were performed during sampling at each well:

• An initial water level was measured and used to calculate well volume.

• At least three well volumes were purged prior to sampling. Purging was
performed with either a stainless steel bailer or a Keck submersible pump.
Purge water was retained on-site, and disposed of by the FPD at the
Wheaton Wastewater Treatment Plant, within the FPD permit.

• Field measurements of pH, temperature, and specific conductivity, as well
as water odor, color, and turbidity were recorded at the initiation of
purging and when purging was completed.

• A stainless steel bailer was used to collect each groundwater sample.

• Samples were preserved, labeled, and shipped to the analytical laboratory
in accordance with the protocols of the Field Sampling Plan.

• QA/QC samples were collected as specified hi the approved QAPP. Field
blanks and trip blanks were collected with Milli-Q water, as required by
the QAPP.
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Samples were analyzed for U.S. EPA CLP TCL and TAL parameters, alkalinity,
chloride, sulfate, nitrate and nitrite, ammonia, total kjeldahl nitrogen, and total
dissolved solids (TDS). Analytical results are presented in Appendix B-4.

A summary of field parameters measured during groundwater sampling is
presented in Table 3-9.

3.2.7 Private Well Sampling
Private wells surrounding the site were identified from available drilling logs on file
at the Illinois State Water Survey in Champaign, IL during the development of the
Work Plan. These wells are plotted in Figure 3-8. Available construction details
concerning these wells are presented in Table 3-10. A door-to^door survey was
then conducted in the area immediately surrounding the landfill to identify wells for
sampling.

The approved Work Plan called for the sampling of one upgradient well and 25
downgradient private wells. The number of wells was subsequently modified to
51 downgradient wells, at the U.S. EPA's request. One round of sampling was
performed at each well, with sampling performed in three phases. The first phase
consisted of sampling 27 downgradient wells and one upgradient well, and was
performed between May 20, 1991 and May 30, 1991. The second phase of
sampling, consisting of 24 private wells, was performed October 9 and 10,1991.
The location of these private wells is shown in Figure 3-9. These samples were
submitted for analysis of TCL organics, TAL metals plus cyanide, and indicator
parameters.

When the results of the first two phases of private well sampling were received, the
U.S. EPA requested that additional upgradient wells be sampled. The U.S. EPA
requested that these wells be sampled in order that upgradient concentrations of
chloride and sodium could be characterized for comparison with concentrations
detected in the downgradient wells. Therefore, a third phase of sampling
consisting of sampling of five upgradient wells was performed on December 20,
1991. The location of these five upgradient private wells are indicated in Figure
3-10. These samples were submitted for analysis of TAL metals, cyanide and
indicator parameters.

Sampling at the private well locations was performed as follows:

• Each private well owner was contacted prior to the sampling, and consent
to sample was obtained. Owners were questioned about treatment
devices, in order that untreated water could be sampled, if possible.
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• An outside faucet, which was not connected to any treatment device
known to the well owner, was used for sampling at each location. While
an effort was made to sample only untreated water, sampling results
indicate that some samples of treated water were obtained.

• The water was purged for a minimum of 15 minutes prior to sampling.
During this time, field measurements of temperature, pH, and specific
conductivity were measured and recorded at five-minute intervals. The
purge rate of each well was also recorded.

• Stabilization of field parameters was determined by the geologist
performing the sampling.

• After stabilization of field parameters, the sample containers were then
filled, preserved, labeled, and shipped to the analytical laboratory in
accordance with the protocols in the approved Field Sampling Plan.

Analytical results of the private well sampling are presented in Appendix B-5. A
summary of field parameters measured during sampling is presented in Table 3-11.

3.2.8 Surface Water and Sediment Sampling
Surface water and sediment samples were collected from Spring Brook, Sand
Pond, Pine Lake, and Silver Lake during the RI. During Phase I, samples were
collected of both sediment and surface water at eight locations, in accordance with
the approved Work Plan. An additional three sediment samples and two surface
water samples were collected during Phase n of the investigation. A summary of
surface water and sediment samples collected during the RI is presented below.

Analysis
TCL/TAL/Indicators
TCL/TAL/Indicators
TCL/TAL/Indicators
TCL/TAL/Indicators
"TCL/TAL/Indicators
TCL/TAL/Indicators
TCL/TAL/Indicators
TCL/TAL/Indicators

Mercury
TOC
TOC
TCLVOCs

Phase
I

n

Sample
SW1/SD1
SW2/SD2
SW3/SD3
SW4/SD4
SW5/SD5
SW6/SD6
SW7/SD7
SW8/SD8

SW12/SW13
SD12
SD13
SD14

Location
Silver Lake
Silver Lake
Silver Lake
Sand Pond
Sand Pond
Pine Lake
Spring Brook
Spring Brook

Silver Lake
Spring Brook
Silver Lake
Sand Pood

Background
SW/SED characterization
SW/SED characterization
SW/SED characterization
SW/SED characterization
SW/SED characterization
Background
SW/SED characterization

SW characterization
SED characterization
SED characterization
SED characterization

Sampling locations are illustrated in Figure 3-3.
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Phase I Samples. During Phase I, samples of surface water and sediment were
collected from Silver Lake at three locations (SW1/SD1, SW2/SD2, and
SW3/SD3). Sample location SW1/SD1 was chosen to be representative of

. background conditions. Locations SW2/SD2 and SW3/SD3 were chosen to
evaluate groundwater impacts and/or surface water runoff from the north and east
slopes of the landfill.

Two samples were collected from Sand Pond (SW4/SD4 and SW5/SD5) and one
sample was collected from Pine Lake (SW6/SD6). These samples were collected
to evaluate potential groundwater seepage into the lakes.

Two samples were collected from Spring Brook (SW7/SD7 and SW8/SD8).
Location SW7/SD7 was chosen to represent background conditions upgradient of
the landfill, and location SW8/SD8 was chosen to evaluate Spring Brook
downgradient of the landfill.

Phase II Samples. Sediment and/or surface water samples were collected from
Spring Brook, Silver Lake, and Sand Pond to further characterize site conditions.

Some semi-volatile compounds were found in SD01, which had been designated
as a background sample in Phase I. Therefore, to further evaluate potential
background water quality, three surface water and sediment samples were
collected fromHerrick Lake (SW09/SD09, SW10/SD10, SW11/SD1 l)(Figure 3-
4). Herrick Lake is a man-made lake located upgradient of the site, which is used
for recreation in a manner similar to the on-site lakes. After sampling results were
received, it was determined by the U.S. EPA that samples collected at Herrick
Lake were not representative of background conditions. This decision was based
on the presence of anthropogenic chemicals in the samples.

Surface Water Sample Collection Procedures. Surface water samples SW1,
SW2, SW3, SW5, SW9, SW10, SW11, SW12 and SW13 were collected in the
following manner

• A measurement of water depth was made at the sampling location using
a weighted tape.

• A Kemmerer sampler was lowered to the bottom of the water column, and
the sampling port was opened.

• The sampling port was closed and the Kemmerer sampler was pulled
slowly to the surface.
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• The water sample was decanted into the sample jars.

Surface water samples SW4, SW6, SW7, and SW8 were collected in water which
was too shallow to use the Kemmerer sampler. At these locations, sample bottles
were slowly lowered into the water and filled as close as possible to the
sediment/water interface (bottom of the water column).

Field measurements of temperature, pH, and specific conductivity were taken and
observations of water color, odor, and degree of turbidity were recorded at each
surface water sampling location. A summary of field measurements is presented
in Table 3-12.

Analytical results for the surface water samples are presented in Appendix B-6.

Sediment Sample Collection Procedures. All sediment samples except SD14
were recovered with a hand corer sediment sampler and a stainless steel bowl and
spoon. SD14 was collected using a bucket auger and a stainless steel bowl and
spoon. Sample containers for VOCs were filled directly from the spoon, while
sample material for other parameters was placed in the stainless steel bowl prior
to filling the containers. Phase I sediment samples were screened with an HNu,
but no readings were obtained.

Sediment samples were obtained at the same locations as the surface water
samples, with the exception of SD5 and SD12. Sample SDS was collected about
20 ft from the surface water sample, due to the hardness of the sediments at the
original sampling location. SW12 was collected in Silver Lake and SD12 was
collected in Spring Brook.

Analytical results of the sediment sampling are presented in Appendix B-7.

3.2.9 Stream Gauging
Stream gauge measurements were taken at three locations in Spring Brook on
October 23, 1991. Stream gauging was performed at the north end of Spring
Brook, at a location approximately midway downstream, and at the south end of
Spring Brook near the confluence with the DuPage River. These locations are
illustrated in Figure 3-11.

Stream gauging was performed in the following manner

• Stream gauging locations were marked along each cross-section to be
gauged, using a tape measure. At the northern cross-section, gauging
locations were spaced at 1-ft intervals. At the middle and southern
cross-sections, gauging locations were marked at 2-ft intervals.
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• Measurements of stream velocity were taken with a standard Gurley meter
at 0.6 the depth at each gauging location.

• The total discharge for each cross-section was calculated.

The calculations of total discharge are presented in Table 3-13.

JAW/mls/PJV
J:\6072 l()0\WPsRPINRl_3.WPD-phi
6072101-155
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SITE CHARACTERIZATION
4.1 PHYSICAL SETTING

4.1.1 Site Location and Land Use
The Blackwell Landfill NPL Site is located in Section 26, Township 39 North,
Range 9 East, in DuPage County, Illinois. The site is located in the south-central
portion of the Roy C. Blackwell Forest Preserve, in west-central DuPage County.
The site location is illustrated in Figure 2-1.

The Blackwell Forest Preserve encompasses approximately 1,200 acres of
woodlands, grasslands, wetlands, and lakes. The forest preserve is used by the
public for a variety of recreational uses, including hiking, boating, horseback
riding, and fishing.

The landfill itself covers approximately 40 acres within the central part of the forest
preserve. The boundaries which define the extent of the site are as follows. On
the north and east, the boundary of the site extends through the center of Silver
Lake from Spring Brook on the north to Butterfield Road on the south. The
southern boundary extends along Butterfield Road to the intersection of
Butterfield Road and the West Branch of the DuPage River, and then north to the
intersection of the West Branch of the DuPage River and Spring Brook. The
western boundary of the site is formed by Spring Brook.

4.1.2 Water Supply Wells in the Site Area
During the preparation of the planning documents, water supply well logs were
obtained from the Illinois State Water Survey in Urbana, IL for the nine section
blocks including and surrounding the site. The sections for which private well logs
were obtained were Sections 22, 23, 24,25,26,27, 34, and 35. More than 500
well logs were obtained for these nine sections. The wells closest to the landfill in
all directions were plotted on a map during Work Plan preparation. These well
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locations are illustrated in Figure 3-8. The available information regarding these
wells is summarized in Table 3-10. It was not necessary to plot the locations of
all the wells for which weD fogs were obtained, since the area from which sampling
locations were determined was adequately represented by those wells initially
plotted for the Work Plan.

Complete construction information was not available for the majority of the wells
identified in the site vicinity. The screened formation identified on the majority of
the water supply well togs by the drilling firms was "limestone." This "limestone"
is believed to be the Silurian dolomite.

4.1 J Topography and Site Drainage
The Blackwell Landfill is located in northeastern Illinois on the western edge of the
Wheaton Morainal Country in the Great Lakes Section of the Central Lowlands
Province. The topography of this area is generally due to the repeated glaciations
of the Pleistocene epoch, and does not reflect the buried bedrock topography. In
DuPage County, the surface topography generally slopes from the northwest to the
southeast across the county. Total relief in the county is approximately 245 ft.
The most prominent surface features in the county are the glacial end moraines
which parallel the Lake Michigan shoreline. Other glacially-derived geomorphic
features in the county include outwash plains, kames, eskers, and filled lake basins.

Surface water drainage within DuPage County is routed mainly to the east and
west branches of the DuPage River in the central portion of the county. Drainage
on the east is to the Des Plaines River, drainage in the western portion of the
county is to the Fox River. These streams flow mainly from north to south
between the morainal ridges.

The maximum elevation of the Blackwell Landfill site is formed by the landfill itself
(approximate elevation 840 ft, MSL). The landfill slopes steeply to the south
toward Sand Pond (elevation 690 ft, MSL). The landfill slopes more gently to the
northeast toward Silver Lake, which has an approximate elevation of 708 ft, MSL.
Figure 4-1 is a topographic map of the site.

Several surface water bodies form the boundaries of the site, and are located
on-site. The site is bounded by Silver Lake on the east, Spring Brook on the west,
and the West Branch of the DuPage River on the southwest. Sand Pond and Pine
Lake and a small, unnamed pond are located within the site boundaries. Sand
Pond and Pine Lake were previously known as Swim Lake and Supply Lake,
respectively.
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The landfill is located within the Spring Brook watershed of the West Branch of
the DuPage River drainage basin. From Spring Brook, surface water drains to the
West Branch of the DuPage River and, ultimately, to the Des Plaines River.

4.1.4 Wetlands
The site includes limited areas of wetlands. Other wet areas on-site are open water
habitats, including Silver and Pine Lakes, Sand Pond and a portion of Spring
Brook. These waters have few wetland zones associated with them, due to their
past excavation and channelization. The pond at the southern end of the site,
illustrated in Figures 2-1 and 4-2, has a wetland border similar to other lacustrine
water's edge wetlands at the site.

Figure 4-2 shows the following site features shown on the U.S. Fish and Wildlife
(F&WS) National Wetland Inventory Map to be wetlands or open water habitats.
The areas are classified by the Cowardin System of Wetland and Deepwater
Habitat Classification as follows:

• Silver Lake:
LlUBHx - Lacustrine, Limnetic, Unconsolidated Bottom, Permanently

Flooded, Diked/Impounded

• Sand Pond, Pine Lake, and Small Pond:
PUBHx - Palustrine, Unconsolidated Bottom, Permanently Flooded,

Excavated

• Spring Brook:
R2UBHx - Riverine, Lower Perennial, Unconsolidated Bottom,

Permanently Flooded, Excavated

Designated wetlands near the site are also shown in Figure 4-2. A portion of
Mack Road Marsh is near the northern end of the site. This appears to be the
largest emergent wetland in the vicinity. It is classified by the Cowardin system as:

PEMC - Palustrine, Emergent, Seasonally Flooded

The F&WS map also shows several palustrine emergent wetlands in the
Recreational Preserve northwest of the site, across Spring Brook. These wetlands
are, for the most part, located in portions of the Dry Meadows habitat area. One
small finger of unnamed emergent wetland occupies a swale which drains into
Spring Brook from the northwest. This wetland is classified as PEMA; palustrine,
emergent temporarily flooded. A PEMCd (palustrine, emergent, seasonally
flooded, partially drained and/or ditched) wetland and a PEMC (palustrine,
emergent seasonally flooded) wetland are located further to the north and are not
connected to the wetland just northwest of Spring Brook.
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The West Branch of the DuPage River (R2UBH: riverine, lower perennial,
unconsolidated bottom permanently flooded) is located to the southwest of the
site.

4.1.5 Climatological Data Collection
The Blackwell Landfill is located in an area characterized by a humid, continental
climate. Winters are generally moderately cold and dry; summers are hot and
humid. Based on data collected at O'Hare International Airport, Chicago, IL, the
mean annual temperature is 49.2°F. Normal mean monthly temperatures range
from 21,4°F (January) to 73°F (July). Mean annual precipitation is 33 to 34 in.,
two-thirds of which falls between April and September. Mean annual snowfall is
39.7 in. (VanderLeeden, et al., 1990).

Daily precipitation measurements were recorded at the FPD nursery, located
adjacent to the site, over the period January 1991 through June 1992.
Precipitation measurements were collected in order that trends in precipitation
could be compared with trends in water levels. These measurements were all
recorded as liquid precipitation, e.g., rainfall. Snow which collected in the gauge
during cold periods was allowed to melt, and the amount of liquid was recorded.
These measurements are summarized in Appendix A-3. Precipitation data is also
presented in graphical form in Appendix A-3. The time period covered by the
graph coincides with the period over which water level measurements were
recorded at the site.

Wind data from O'Hare International Airport, was obtained from the National
Oceanic and Atmospheric Administration for the period June 1991 through May
1992. These data were summarized in a rose diagram (Appendix A-4). As the
rose diagram illustrates, the predominate wind direction is from the southwest.

4.2 LANDFILL CHARACTERISTICS

4.2.1 Summary of Landfill Conditions
4.2.1.1 Landfill Gas - Landfill gas forms primarily as the result of microbial
reactions in the landfill, consisting initially of aerobic decomposition and then
progressing to anaerobic decomposition as the oxygen is depleted. Bacteria
continue to produce carbon dioxide, but the process moves into a second stage,
anaerobic decomposition, where both methane and carbon dioxide are produced
at approximately 50/50 ratio. Methane gas is explosive in concentrations between
5 and 15 percent by volume. Trace levels of volatile organic compounds (VOCs)
are commonly found in landfill gas.
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Landfill gas flow was measured at 25 landfill vents during the RI. Gas flow in the
vents ranged from a high of 15 ft3/min at SV-2 to "no flow" recorded at 12 vents
(Table 3-3). An additional method of gas flow measurement indicated no flow at
eight vents (Table 3-2).

In a landfill without a venting system, the potential exists for gas to migrate off-site
and accumulate to explosive levels in nearby structures. However, the gas flow
data indicates that gas is migrating along the path of least resistance "through the
vents and therefore will not migrate off-site. Since there is no refuse buried
beneath the original ground level, gas cannot migrate off-site through the soil.

4.2.1.2 Volume of Landfill Refuse - The elevation of the top of the refuse and the
bottom of the refuse was recorded at each landfill vent location during vent
installation. An estimate of the possible thickness of refuse at each location was
determined based on these values. A summary of the elevation of the top and base
of the refuse and refuse thickness is contained in Appendix H.

The volume of refuse in the landfill, including interstratified daily cover material,
was calculated to be approximately 1.9 million cubic yards. This estimated volume
is comparable to that of previously published estimates (two to three million cubic
yards, Vagt, 1987). The estimate was derived by subtracting the known elevation
of the top of the refuse from the known elevation of the base of the refuse across
the site. The calculation was performed using a 250 ft square grid spacing. Figure
4-3 shows the grid, with the elevation of the base of the refuse and the refuse
thickness assigned to each grid square. Table 4-1 contains a summary of assigned
refuse thickness values for each grid square. Values for the elevation of the base
of the refuse were extrapolated from the nearest landfill vent borings.

4.2.1.3 Volume of Landfill Leachate - Leachate is produced when precipitation
flows through the buried waste in a landfill such as the Blackwell Landfill, which
was constructed above the zone of saturation. The leachate becomes a mixture of
organic and inorganic dissolved and colloidal solids. Since leachate represents the
primary potential source of contamination, it is useful to calculate the volume of
leachate which exists in the landfill.

The estimated volume of leachate in the landfill is 53 to 74 million gallons. This
value was calculated by subtracting the average leachate elevation from the
elevation of the base of the refuse across the site, and assuming a 25 to 35 percent
porosity. A 250 ft square grid spacing was used for the calculation. Average
leachate elevations for each grid square were extrapolated from nearby vent
locations (Table 3-1). Figure 4-3 shows the grid, with the elevation of the base of
the refuse and the leachate thickness assigned to each grid square. Table 4-1
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contains a summary of assigned leachate thickness values for each grid square and
a calculation of total leachate volume, assuming 25 percent and 35 percent
porosity in the refuse. These leachate volumes represent conservative values,
since the refuse is probably compacted due to the approximately 140-ft thickness
of fill and cover material present in the landfill.

4.2.1.4 Leachate Levels and Leachate Flow - Leachate levels were recorded in
the landfill vents on six dates during the RI, in accordance with the approved Work
Plan: September 13,1991, October 22,1991, December 2,1991, January 2,1992,
February 10,1991, and April 10,1992. The landfill vent locations are illustrated
in Figure 3-1. Leachate elevation data is summarized in Table 3-1. Depth to
leachate measurements and leachate hydrographs are contained in Appendix A-l.

One representative leachate elevation contour map was prepared to illustrate the
configuration of leachate heads within the landfill (Figure 4-4). To construct the
map, leachate levels measured on January 2, 1992 were used, though levels
measured on any date would have yielded similar results. The liquid level
measured at DV7 was considered anomalous, and was not used in map
construction.

Figure 4-4 indicates radial flow from vent locations SV1/DV3, SV12, and
DV2/DV11. The greatest gradient is along the southwest portion of the landfill,
just south of SVI2. The steep gradients in leachate head near SV12 correlate with
steep topographic gradients in this area (Figure 4-1).

The leachate level hydrographs indicate that, in general, there was very little
fluctuation in leachate levels measured in the vents during the RI. Some of the
vents exhibited a slight increase in leachate levels between September and
December of 1991, similar to that observed in the site monitoring wells.
Noticeably erratic leachate level measurements were recorded in vent DV7 during
the RI, suggesting that levels in this vent are not related to precipitation patterns.
Leachate levels recorded at several other vents during one or two measurement
events did not follow the trend demonstrated by other events (SV6 and SV7, one
event; DV6 and DV7, two events). The cause of these anomalous measurements
is not known, but may be the result of field error.

4.2.1.5 Landfill Cap Characteristics -The current topography of the landfill cap
is a result of contouring and construction to improve cover characteristics and
surface water drainage, and landscaping for aesthetic and recreational purposes.
Therefore,-cap topography does not represent the topography of the underlying
waste. Since this is the case, there is variability in the thickness of the cap over
different portions of the landfill.
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Six cross-sections were developed to provide a graphic representation of the
cover. These cross-sections, and a cross-section location map, are contained in
Appendix H-2. In these cross-sections, the cap materials have been subdivided as
they appear in the boring logs, e.g., specific layers of different fill types are
illustrated, and connections of layers between boring locations have been inferred.

The ground surface elevation at each boring location shown on the cross-sections
is -based on the elevation recorded at the time of soil boring installation. The
overall ground surface topography illustrated on the cross-sections is based on the
1986 aerial survey performed at the site. Since this 1986 survey represents the
most recent survey, the ground surface topography shown on the cross-sections
does not reflect construction activities performed since the time of the aerial
survey. Therefore, in certain areas of the site, more cover material is present than
is illustrated on the cross-sections.

On the cross-sections, the maximum cap thickness is observed at landfill boring
DV7 in the southwestern portion of the landfill (cross-section A-A'). The cap
thickness at DV7 is greater than 60 ft. The minimum cap thickness shown on the
cross-sections is observed in the northern portion of the landfill in the area of
borings DV8, SV5, and DV9 (cross-section B-B1), where the cap appears to be
approximately 4 ft thick. In reality, the cap thickness in the vicinity of SV5 and
DV9 is about 6 ft. When the parking lot in this area was removed in 1992, a
minimum of two additional feet of clay was placed over the clay already present.
The cap thickness in the vicinity of DV8 is also greater than 4 ft, due to
construction of a berm in this area. Approximately 4 ft of additional cover material
were placed in the vicinity of DV8 during berm construction. Except for the areas
mentioned above, the cap exceeds 10 ft in thickness in most areas of the landfill.

The cross-sections provide an illustration of relative thicknesses across the landfill
of topsoil, clay fill, silt fill, sand fill, sand and gravel fill, and gravel fill. The
stratigraphy of these cap materials over the landfill is complex, with varying
amounts of each material found at different boring locations. The cross-sections
illustrate that exact correlation of layers across the entire cap is not possible.

Low-permeability materials in thicknesses in excess of the current Illinois
regulatory requirements are found at most boring locations. There are also varying
amounts of coarse-grained materials in the cap. The current Illinois solid waste
rules require 3 ft of taw permeability material and 3 ft of material that will support
vegetative growth in the final cover of new putrescible waste landfills (Section
811.314). In general, the cap on the Blackwell Landfill meets or exceeds this
requirement for low permeability material. Only at borings DV3 (northwest
portion, cross-section A-A1) and SV3 (southeast corner, cross-section C-C) does
a fine-grained layer greater than 3 ft in thickness appear to be absent above the
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waste. However, due to construction activities in the vicinity of DV3, greater
thicknesses of fine-grained material are present than appear on the cross-section.
Regrading and berm construction in the area of DV3 resulted in the addition of
three to four more feet of clay material.

4.2.2 Evaluation of Landfill Hydraulics
4.2.2.1 HELP Model Simulation - A general understanding of the leachate
production rate and estimate of landfill hydraulics is useful in evaluating the landfill
as a potential contaminant source. A water balance method was used to derive an
estimate of the percentage of the average annual precipitation which has the
potential to become leachate in the landfill.

The U.S. EPA's Hydrologic Evaluation of Landfill Performance (HELP) model
(Schroeder et al., U.S. EPA, 1984, updated 1989, version 2.05) was used to
simulate the landfill water balance. The model performs a sequential daily analysis
to determine runoff, evapotranspiration, lateral drainage, and percolation from the
base of a simulated landfill cover for a given precipitation pattern. The HELP
model's Synthetic Weather Generator developed input data for temperature, solar
radiation, and precipitation for a 20-year period, for Chicago, IL for use in
calculations at the Blackwell location.

The model was developed by the U.S. EPA as an analysis tool to aid in the
evaluation of configurations and designs of landfills with different soil/cover/liner
types, configurations and combinations. The HELP model is capable of providing
estimates of landfill cap and liner performances, when the characteristics of the cap
and liner are known in detail Therefore, it should be recognized that the precision
of leachate generation calculation is limited for the Blackwell Landfill because of
the limited information which is available regarding the construction of the landfill.

In particular, a critical assumption for the model is that the landfill cover has
uniform characteristics (i.e., soil type, thickness, slope, and vegetation) and is
continuous, without major breaks or fractures. Soil boring logs from landfill vent
and piezometer installation indicate cover characteristics and refuse thicknesses
vary over the landfill area. The cover component with the greatest variability is the
thickness of the clay layer installed beneath the topsoil to reduce infiltration of
precipitation into the landfill.

Cover characteristics affect the HELP model's prediction of leachate generation
in the following manner. The vegetative cover and evaporative zone depth of the
landfill cover have an affect on evaporation, transpiration and runoff. Since
evaporation, transpiration, and runoff all influence the amount of precipitation
entering the refuse, leachate production is affected. The soil type of the vegetative
layer also plays a role in determining runoff and infiltration of precipitation, since
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more runoff and less infiltration would be associated with a fine-grained soil than
with a coarse-grained soil. Cover thickness also impacts the HELP model
estimation of percolation into the refuse. A thicker cover has the capacity to store
larger quantities of water, and may reduce leachate generation. However, the
ability to store water is also affected by porosity, field capacity, initial soil water
content, and hydraulic conductivity.

Known details about the cap, including number of cover layers, layer thicknesses,
soil type, refuse thickness, and vegetative growth conditions were identified for the
site. Data collected during review of existing information, including 38 soil boring
logs, recorded during installation of shallow and deep landfill vents and
piezometers, was used and interpreted for determining cover thicknesses and
textures. To account for variability in the cover layers, the site was divided into
10 areas which appeared to have similar characteristics as described in the soil logs
and based on field inspection. These "HELP model evaluation areas" are shown
on Figure 4-5. Input data, including the number of layers, thicknesses, textures,
and types of layers for each area are listed in Table 4-2. Several model variables
were generated by the model from the soil textures described in the soil logs.
These include: field capacity, wilting point, hydraulic conductivity, evaporation
coefficient, and a Soil Conservation Service (SCS) runoff curve number.

On-site conditions, such as surface slopes and condition of the vegetation, were
considered in assessing existing cover percolation. The default data for soil
characteristics (maintained within the HELP model database) were used for the
soils as described by the United States Department of Agriculture (USDA) Soil
Classification System texture classifications interpreted from the soil logs.

HELP Model Input Parameters - The input parameters for the 10 evaluation
areas (Figure 4-5) are shown in Table 4-2. The general configuration of the layers
is as follows:

First Layer (Vegetative) Soil Cover Texture SC
Second Layer Soil Cover Texture CL
Third Layer Soil Cover Texture (where present) SW
Area of Each Sub Area Modeled Varies, see Table 4-2
Total Landfill Area Modeled 1,442,400 square ft
Number of layers Varies, see Table 4-2
Cover and Refuse Layer Thicknesses Vary, see Table 4-2
SCS Run-off Curve Number Generated by the HELP Model
Vegetative Cover Good Grass
Evaporative zone 28 in.
Climatological Data Precipitation,

temperature and solar radiation for
Chicago, Illinois generated by HELP
model
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Most of the soil logs from the landfill venting system installation describe a clayey
topsoil layer over the landfill. This layer was used for all HELP model evaluation
areas as a vegetative cover layer with an SC soil texture (clayey sand) and good
grass cover. Generally, the next layer (proceeding from top to bottom) was a
vertical percolation layer with a lean clay (CL) texture. The estimated average
thickness for this layer in each area varied from 0.5 ft to 28 ft 9 in. In all but two
of the 10 simulation areas (areas 2 and 8), a third soil layer with a thickness
ranging from 8 in. to 11 ft 8 in. and texture varying from Unified Soil Classification
System (USCS) textures SW-GW to SP and SM, was present below the clay.
Input data for USDA texture S (sand) (USCS texture SW, well graded sand) was
used by the model for the default soil characteristics for this layer. In most of the
10 evaluation areas, the next layer was refuse, occasionally with other soil layers
and or dairy cover. Default input characteristics for municipal waste were used for
this layer. The default input characteristics for municipal waste are as follows:

Porosity .5200 vol/vol
Field capacity .2942 vol/vol
Wilting point . 1400 vol/vol
Initial water content .2942 vol/vol
Saturated hydraulic conductivity 1.99999995 x 10" cm/sec

The soil logs showed some portions of the landfill had a second clay layer (USCS
- CL) located above the refuse and below the SW layer. In two areas, 1 and 6, the
layer appeared continuous so it was included as a separate layer in the HELP input
data, resulting in analyses of a five layer system in these two areas.

The SCS Run-Off Curve Number (RCN) was generated internally by the HELP
Model, based on the soil texture and vegetative cover. Higher RCNs indicate that
more precipitation would run-off and less would infiltrate. Accordingly, when the
cover soil texture is fine-grained and/or poorly vegetated, the RCN generated by
the model is relatively high. Conversely, when the cover soil contains a higher
coarse-grained fraction and/or is well vegetated, the RCN generated by the model
is lower. The RCN is generally not sensitive to slopes, meaning that slope has little
effect on run-off volume. This could cause the model to over-predict leachate
generation, by under-predicting surface runoff on the Blackwell Landfill which is
relatively steeply sloped. This would be especially likely on areas 2, 3 and 10,
which have slopes of 27 to 35 percent. A vegetative cover of good grass was
selected for use in the simulation, based on site inspection.

Climatological input data were generated through the HELP Model's database,
which is capable of generating necessary climatological input data for a number of
locations throughout the United States. Default data for Chicago, IL were used
in this case, since it is the closest simulation point available in the model,

Final Remedial Investigation Report _ ______December 1994 ________ Blackwel[ Landfill NPL Site
Page 4-10



approximately 30 miles northeast of the site. Climatological data generated
internally by the model were used in lieu of the specific precipitation information
gathered at the site during the investigation, since the model allows statistical
analyses of a 20-year record period. This time frame is more useful in evaluating
landfill performance than the five years of historic rainfall data of the HELP model
database or the single year of site specific information gathered during this
investigation. This is because the longer time frame minimizes the effects of initial
soil water content assumptions and water storage in the various cross-section
layers, and it averages the effects of wet and dry years.

Leachate generation was also simulated for the landfiUing operational period to
allow evaluation of the significance of preclosure leachate volumes.

HELP Model Results - HELP model results are summarized on Table 4-2, along
with the input parameters. HELP model simulation summary print-outs are
contained in Appendix H-3. Output generated by the HELP model includes: 1)
total precipitation, 2) landfill runoff; 3) evapotranspiration, 4) percolation into the
landfill, and 5) change in water storage.

Precipitation is the total yearly average for the site, which is generated by the
HELP model's synthetic weather generator. Run-off is the amount of precipitation
which flows off the landfill without penetrating the surface. Evapotranspiration is
the amount of precipitation which returns to the atmosphere through direct
evaporation and plant transpiration. Percolation is the amount of precipitation
which infiltrates the landfill and passes through the bottom layer (refuse) and
becomes leachate. The change in soil water storage is the change in the volume
of water held by the soil and refuse layers. (Even if the layer is municipal refuse,
this parameter is labeled soil water by the model). This liquid may or may not be
leachate, depending on whether it has contacted refuse.

As shown on Table 4-2, the HELP model predicted that of the 35-plus in. of
average annual precipitation which fall on the landfill, approximately 3 to 5 in. (an
area-weighted average of 3.8 in.) infiltrates and percolates to form leachate at the
base of the landfill This corresponds to an average annual leachate generation of
approximately 460,000 pubic feet (cf) per year or 9,500 gallons per day.

The HELP model predicts a relationship between refuse thickness and leachate
generation with a trend of reduced leachate generation in areas with thicker refuse.
For the 20 year simulation, the HELP model run also shows increases in soil water
content of approximately 16 in., with a range of 6 in. to 23.5 in. The soil water
content is given in inches to represent the change in soil water content for the
composite layers of the landfill. It would not be accurate to present the soil water
content as a percent for the entire landfill, especially since the landfill is comprised

Final Remedial Investigation Report________December 1994___________Blackwell Landfill NPL Site
Page 4-11



of heterogeneous layers. The soil water content ratios for each individual layer of
the landfill are given in Appendix H-3. These ratios are the soil water content
percentages divided by 100. To investigate the effect of refuse moisture storage
on percolation from the bottom of the landfill, the sensitivity of the HELP model
to the initial moisture content of refuse thickness was evaluated.

Evaluation of Leachate Generation During Landfilling Operations - Leachate
volume calculations discussed in Section 4.2.1.3 indicate approximately 7 to 10
million cf of leachate may be present in the refuse in the landfill. The HELP model
was used to analyze the generation of leachate during landfilling operations from
1965 to 1975. During this time, the landfill was open to weather and precipitation
could fall directly on the refuse and daily and intermediate covers.

The results of the simulations of leachate generation for the period during
landfilling operations are summarized in Table 4-2a. The simulations indicate
approximately 14 million cf of leachate were generated during landfilling
operations. It is possible that a portion of the leachate generated during landfilling
operations accounts for a portion of leachate presently in the landfill.

HELP Model Sensitivity Analysis - Factors related to refuse moisture storage
were evaluated for sensitivity to variation in the HELP model. The first factor
tested was the influence of initial moisture water content of the refuse on the
leachate generation estimate. Since refuse thickness varies, but generally is large,
the initial moisture content assumed for the refuse would be expected to influence
percolation from the bottom of the landfill. In the initial HELP runs, the model set
the initial water content of all vertical percolation layers, including the refuse, equal
to field capacity of the respective layer. (Field capacity is the maximum moisture
content of the layer with no gravitational water remaining in the interstitial spaces
of the soil or soil/refuse matrix).

Specific areas (two, four, and nine) were evaluated in the sensitivity analyses by
overriding the default value and varying the initial soil water content of the refuse
layer. Areas two and nine were evaluated, because they had the highest and lowest
percolation volumes from the refuse layer, respectively. The sensitivity of area
four to initial soil water content was also evaluated because it has a fairly thick
refuse layer (26 ft) and also has a thin layer of fine textured cover soil (layer 2)
over a thicker layer of coarser soil Gayer 3). Areas two, four, and nine were
further evaluated by running a simulation with cover soils layers only (with no
refuse layer). Areas four and nine had similar soil cover configuration. The soil
layer descriptions for the three areas (two, four, and nine) are on Table 4-2.
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Table 4-2b summarizes the results of the sensitivity test for initial soil water
content (ISWC) of the refuse layer. As the summary in Table 4-2b shows, initial
soil water content of the refuse can have a significant effect on the amount of
liquid transmitted to the bottom of the refuse layer at the site. Since the results
of the simulations are highly sensitive to ISWC, the actual ISWC is important for
determination of leachate generation. The effects of the non-homogeneity of the
refuse/daily-intermediate cover layers also can affect the estimate.

Therefore, the conservative approach is to model just the cap and not include the
refuse as a layer in the simulation. By assuming steady state conditions, i.e., water
in through the cap equals leachate out the bottom of the refuse, the resulting
calculation of percolation through the cap into the refuse would indicate the
amount of leachate generated. The leachate generation of areas two, four, and
nine was evaluated by eliminating the refuse layer in the model to predict
infiltration through the soil cap and, subsequently, leachate generation.

Evaluation of Soil Cover (only) in Selected Areas - The HELP simulation
results indicated significant changes in moisture content of the refuse layer were
occurring and this may be related to the refuse thickness. To evaluate infiltration
through the soil cover at the landfill, simulations were performed for several areas
with different cover thickness, specifying cover layers only. These model runs
predict the amounts of moisture passing through the cover soils to the top of the
refuse layer. This is water that could enter the refuse and become leachate.

The results of the analyses of areas two, four and nine with soil cover layers only
(no refuse) are summarized in Table 4-2c. As the table shows, percolation from
the bottom of the soil cover is somewhat higher than that from the base of the
refuse. Predicted percolation from the cover soils is approximately 0.5 in. greater
than percolation predicted from the landfill base in those areas tested. This
indicates, if all water percolating through the cover soils were to become leachate,
the range of leachate generated would be approximately 3.7 to 5.4 in. Since the
attenuating effect of the refuse (due to water storage capacity) is eliminated in
these simulations, they predict the maximum leachate generation potential and
yield the most conservative estimates of leachate production. By extrapolating the
additional 0.5 in. of infiltration across the entire area of the landfill, approximately
0.5 million gallons of leachate would be generated in addition to the 3.5 million
gallons predicted by the initial HELP model runs.

HELP Model Summary - Estimates of percolation of precipitation water through
Blackwell Landfill, using the HELP model, indicate that approximately 3 to 5 in.
of water percolate to the base of the refuse each year. The two areas with the
highest rates (areas four and nine) are the two areas with relatively thin layers of
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fine-textured cover and relatively thick layers of coarse soil beneath the
fine-textured layers. The other areas, with thick cover layers of fine-textured soil,
show less annual precipitation becoming leachate. As the change in water storage
and sensitivity analyses show, the thick layers of refuse have a significant potential
effect on percolation of water through the landfill by virtue of their storage
capacity.

4.2̂ 2 Leachate-Levd-Change Method - A leachate-level-change method was
used as a second method to derive an estimate of the leachate generation and
leakage rate through the bottom of the landfill. The method is based on the
assumption that the landfill is at steady state, and that there is a relationship
between the decline in leachate levels and the leakage rate out of the landfill during
periods of low infiltration. Precipitation which does fall during the period of
interest is assumed to runoff or evaporate, and not to infiltrate through the cap.
The relation is given by the following.

d V - d H * A * n

where: dV - change in leachate volume
dH - change in leachate level
A - area over which the level change occurs
n - effective porosity (specific yield) of refuse

This method indicates that approximately 14,000 gallons per day (5.2 million
gallons per year) of leachate may leak from the landfill. The calculation was
performed based on leachate levels recorded on January 2,1992 and February 10,
1992. During this period, there were approximately 1.1 in. of rainfall. A 250 ft
square grid spacing was used for the calculation. Each grid square was assigned
a value for change in leachate elevation based on measured changes at each
landfill vent. The grid and-the assigned leachate level change values are shown
on Figure 4-6. The calculation is shown in Table 4-3. A porosity value of 25
percent was used for the calculation.

The leachate-level-change method estimates greater leachate leakage through the
bottom of the landfill (5.2 million gallons per year) than the 3.5 million gallons
estimated by the HELP model, or 4.0 million gallons estimated by the HELP
model for infiltration through the cap only (no refuse layer). The difference may
be due to the leachate-level-change method evaluating leakage over a five-week
period and the HELP models evaluating average leakage over a 20-year period.

Final RemedialJrivestijaiipi^Repon _ December 1994 _ _ __ Blackwell Landfill NPL Site
Page 4-14



4.3 GEOLOGY

4.3.1 Regional Geologic Setting
The geology of DuPage County consists of recent alluvial and Pliestocene glacial
deposits overlying Silurian dolomite bedrock. The surficial deposits are
predominantly the result of Wisconsin-age glaciation, with minor modifications
by recent alluvial processes. The majority of these deposits have been assigned
to the Woodfordian Substage of the Wisconsinan Stage.

During Woodfordian time, ice of the Lake Michigan Lobe of the Wisconsinan
glacier moved west and south out of the Lake Michigan basin in a series of
advances and retreats. As a result of the repeated pulses of the glacier, a series
of till units and end moraines were deposited over the area, as well as outwash
plains and ice contact deposits. The glacial stratigraphy and history of the
Woodfordian Substage have been reconstructed for much of the region near the
site. However, the complexity of the glacial deposits causes difficulty in
establishing the relationships between individual till members in some areas. In
general, the moraines represent the areas of highest topography, rising 30 to 50
ft above the surrounding terrain. In the intermorainal areas, stratigraphy may be
complex, representing a variety of depositional settings. Deposits which may
occur include lodgement tills, ablation tills, lacustrine deposits, valley train, and
sand and gravel outwash deposits.

Till Members of the Wedron Formation, and sands and gravels of the Henry
Formation, are present in the site area. The characteristics of these Pleistocene
units at the Blackwell site are presented in Section 4.3.2.2.

DuPage County is located on the northeastern flank of the Kankakee Arch, a
structural feature that separates the Michigan Basin on the east from the Illinois
Basin on the south. Regional dip of the bedrock units is generally east and
southeast, at about 10 ft per mile.

The uppermost bedrock in the vicinity of the Blackwell Landfill NPL site is
dolomite of Silurian age, representing the Niagaran Series. The Niagaran Series
is composed of three formations. In order of decreasing age, these are the Joliet
Dolomite, Waukesha Dolomite, and Racine Dolomite. The Joliet Dolomite ranges
in lithology from a shaley to clean dolomite; the Waukesha is generally silry in
character, and the Racine Dolomite is characterized by reef strata. Underlying the
Niagaran Series are the dolomites of the Alexandrian Series. Beneath the Silurian
rocks, in descending order are found the Maquoketa Group, consisting of shaley
dolomite and shale and the Ordovician and Cambrian sandstones, limestones, and
dolomites.
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43.2 Site Geology
4.3.2.1 Previous Investigations - Numerous investigations of the geologic and
hydrogeologic conditions at the Blackwell Landfill have been performed,
beginning in the 1970s. These investigations, which resulted in the installation of
more than 50 monitoring wells, are summarized in Table 2-1. The boring logs
prepared during the installation of the wells are contained in Appendix D-4. As
a result of the investigations performed at the site, detailed information on
stratigraphy was developed prior to the initiation of the RI/FS. Therefore,
investigation of the site geology was limited during the RI/FS to an area where
previous studies had indicated that hydraulic connection might occur between the
upper and lower aquifers at the site.

43.2.2 Site Stratigraphy - In 1971, the ISGS conducted a detailed stratigraphic
study at the Fermi National Accelerator Laboratory (Fermilab) located two miles
west of the Blackwell site. In this study, the ISGS identified and correlated five
distinct units. Split-spoon samples from six of the Blackwell borings (G131 to
G136) were submitted to the ISGS in 1985 for analysis and correlation to the
Fermilab stratigraphy. It was determined by the ISGS that the general
stratigraphy at the Blackwell site is similar to that determined at Fermilab.
However, the stratigraphic sequence at Blackwell was determined to be less
consistent than that observed at the Fermilab site. Additionally, it was determined
that the glacial sediments at the Blackwell site were probably deposited largely in
a supraglacial or subglacial environment, in association with a large volume of
meltwater (personal communication from B. Curry, ISGS, to P. Vagt, 1985).

Based on the correlation to the Fermilab stratigraphy, the glacial deposits present
at the site consist of tills of the Wedron Formation and sands and gravels of the
Batavia Member of the Henry Formation. However, the glacial sequence is
variable across the site, in an east to west direction. This is due to the fact that
the site is located on the western edge of the West Chicago Moraine. The
uppermost till unit present at the site, the Yorkville Till Member, forms this
moraine. Meltwater from the glacier which deposited the till appears to have
formed a river which flowed north to south along the front of the moraine.
Previously deposited glacial sediments were subsequently eroded and redeposited
as the Batavia Member outwash sands and gravels.

Five cross sections of the site were prepared. A cross section location map is
presented in Figure 4-7. Detailed cross-sections of site stratigraphy are presented
in Figures 4-8 through 4-12. Each of the stratigraphic units encountered at the
site is described in the following paragraphs, in order of decreasing age.
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Tiskiiwa Till Member. The Tiskilwa Till Member of the Wedron Formation is
generally described as a pinkish tan to reddish brown sandy till. At the site, the
Tiskilwa's composition is generally that of a whitish, clayey, sandy silt. Tiskilwa
Till mantles the bedrock in the majority of the site (Figure 4-8)(Booth and Vagt,
1986).

Maiden Till Member. The Maiden Till Member of the Wedron Formation is
generally described as a silty, yellow-gray to gray till that is locally sandy and
contains discontinuous beds of sand and gravel. At the site, the Maiden is
bounded at its base by sand and a gravel, overlain by laminated silt. The Maiden
thins and disappears in the western portion of the site (Vagt, 1987).

The Maiden and Tiskilwa Till Member were not differentiated for the site
cross-sections, due to textural similarities and the lack of distinct contacts
between the units. The combined thickness of the Malden/Tiskilwa Tills ranges
from less than 1 ft in the area of monitoring well G140D to greater than 20 ft
northeast of the landfill.

Yorkville Till Member. The Yorkville Till Member is thickest (approximately
SO ft) near Silver Lake and thins and becomes absent to the south arid west of the
landfill. Two units have been identified within the Yorkville at the site; a lower
basal till and an overlying ablation till The two units are separated by a thin layer
of finely laminated sift, sand, or gravel (Vagt, 1987). In general, the Yorkville Till
at the site has been described as a brownish gray to gray, hard silty clay with a
trace of sand and gravel. Figures 4-8 through 4-12 illustrate the distribution of
the Yorkville Till at the site.

Batavia Member, Henry Formation. The Batavia Member consists of glacial
outwash sand, silt, and gravel, with occasional beds of silt. It is not overlain by
till, but occasionally is continuous with sandy deposits found within the till units.
The Batavia Member is thickest (30 to 40 ft) in the western and southern portions
of the Blackwell site (Vagt, 1987).

Silurian Dolomite. Underlying the surficial glacial deposits at the site is the
Silurian dolomite. The dolomite at the site was described in boring logs as being
light brown to light gray, hard, and containing some vugs. Fractures in the boring
logs were described as being predominantly horizontal.
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The surface of the bedrock was defined during earlier studies at the site. Bedrock
elevations range from about 625 to 665 ft, MSL. The bedrock slopes from south
to north, with a local bedrock high being present in the southwestern portion of
the site (G133). A bedrock valley extends along the northern edge of the site, and
a minor tributary to that valley may extend along the western side (Booth and
Vagt, 1986).

4.3.2.3 Results of Soil Boring Program Performed During the RI - During
investigations performed at the Blackwell Landfill prior to the RI more than 50
borings and monitoring wells installed at locations around the landfill. These
investigations indicated that an area might exist immediately southwest of the
landfill where no till confining units were present, i.e., the sand and gravel
outwash might be in direct contact with the dolomite aquifer. Since historical
groundwater monitoring data demonstrated that leachate components were
present in the sand and gravel in this area, a geophysical investigation and soil
boring program were initiated to determine the extent of the area where no silt or
clay was present between the outwash and the bedrock.

The procedures of the geophysical investigation and soil boring program are
presented in Section 3. Of the six soil borings performed, sand, and gravel were
found to be in direct contact with the bedrock only in SB4 (Figure 4-8). Figure
3-3 illustrates the location of the soil borings drilled during the investigations.
Since clay and silt were found above bedrock in all the other borings performed
in this area for the RI, the area determined during the RI where sand and gravel
may be in direct contact with the bedrock is limited by Gl 40D on the west, SB5
on the east, SB1 on the north, and SB3 on the south.

The intent of the soil boring program was to document the presence of the
confining layer in a specific area, e.g., the area immediately downgradient of the
landfill where groundwater quality impacts had been observed, and where well
clusters did not previously exist. It was expected that other windows in the
confining layer may exist downgradient of the landfill, since the landfill is located
in a glacial end moraine and valley train area where extensive erosion and
redeposition of sediments occurred during glacial melting. For example, the
confining layer is believed to be absent in the areas around Gl 16 and Gl 15.
Locating all of these potential windows was not necessary for the purposes of the
RI. Due to the extensive network of both outwash and bedrock monitoring wells
in place at the site, both stratigraphic units are adequately monitored in other
areas. However, it was necessary to document the presence of any windows
immediately adjacent to the landfill, where leakage might occur directly from the
landfill into the outwash, and then into the bedrock aquifer. The soil boring
program performed during the RI adequately defined this area.
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4.4 HYDROGEOLOGY

4.4.1 Regional Hydrogeologic Setting
In northern Dlinois, groundwater resources are found in both the unconsolidated
glacial deposits and the underlying bedrock aquifers. Aquifers in this area which
are important sources of groundwater include, in ascending order, the
Cambro-Ordovician aquifers, the Silurian dolomite aquifer, and unconsolidated
glacial aquifers. The Cambro-Ordovician aquifers are essentially isolated from the
overlying aquifers by the Maquoketa Shale aquitard. The Silurian dolomite and
the glacial aquifers are considered a single hydrostratigraphic unit on a regional
scale; however, on a local scale they are separate and distinct (Vagt, 1987). The
characteristics of the hydrostratigraphic units found in the vicinity of the site are
described below, in ascending order.

The Maquoketa Shale aquitard consists of three shale formations and one
interbedded dolomite formation. The Maquoketa is considered non-waterbearing,
except for occasional small yields from fractured zones in the dolomite. Walton
(1960) suggested an average vertical permeability of 2.36 x 10~9 cm/sec for the
Maquoketa in DuPage County. The Maquoketa is estimated to be about 100 ft
thick in the vicinity of the site (Vagt, 1987).

The Silurian dolomite bedrock aquifer is the primary source of groundwater in
DuPage County. Warrenville municipal wells and numerous domestic wells
within two miles of the site draw water from the dolomite. The area near the
Blackwell site probably acts as a recharge area for the aquifer, due to the presence
of permeable outwash deposits overlying the bedrock in the valley of the West
Branch of the DuPage River.

The Silurian dolomite in DuPage County is generally 100 to 200 ft thick. The
majority of the water-bearing zones are found in the upper 50 ft of the aquifer,
where secondary permeability due to joints and fractures is well developed
(Zeizel, et al., 1962).

A wide range in well yields has been noted in the shallow dolomite in northeastern
Illinois. Suter (1959) reported values of specific capacity ranging from 0.1 to 500
gallons per minute per foot (gpm/ft). Calculated specific yields for the dolomite
have ranged between 0.017 and 0.03 (Vagt, 1987). Yields of wells are considered
to be generally higher where the dolomite is directly overlain by sand and gravel
outwash deposits.
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Glacial sand and gravel deposits also form aquifers in DuPage County. These
aquifers can act as a source of recharge to the underlying dolomite aquifer.
Specific capacities of these aquifers have been reported to range from 1 to 40.7
gpm/ft (Vagt, 1987). Glacial till units can act as aquitards separating the glacial
aquifers from the dolomite bedrock aquifer.

It was reported by Sasman, et al., 1961, that two percent of the water supply in
DuPage County was pumped from the glacial aquifers, 68 percent was pumped
from the dolomite aquifer, and 30 percent was pumped from the deeper sandstone
aquifers.

4.4.2 Generalized Site Hydrostratigraphy
The upper geologic sequence at the Blackwell Landfill site consists of a complex
series of glacial deposits overlying Silurian dolomite bedrock, as described in
section 4.3.2.2. This sequence can be subdivided into the following
hydrostratigraphic units, in ascending order

• Silurian dolomite bedrock aquifer (bedrock aquifer)
• Combined Tiskilwa/Malden Till aquitard
• Yorkville Till aquitard
• Glacial outwash aquifer (outwash aquifer)

These hydrostratigraphic units vary in thickness and area! distribution across the
site in an east to west direction. In some areas, the units act as separate hydraulic
units, and in other areas, one or more units act as a single hydraulic unit. The
variability of distribution and thickness is illustrated in Figure 4-9, a geologic
cross-section extending from east to west across the site. Details regarding the
occurrence of these hydrostratigraphic units at the site is presented in the
following subsections.

4.4.2.1. Hydrostratigraphy Upgradieht and Beneath the Landfill - On the
eastern side of the site, upgradient of the landfill, the sequence of
hydrostratigraphic units includes:

• Bedrock aquifer
• Tiskilwa/Malden Till aquitard
• Yorkville Till aquitard

Isolated sand units are present at the top of the Yorkville in the eastern portion
of the site. The distribution of hydrostratigraphic units in the eastern portion of
the site is illustrated in cross-sections B-B1 and C-C (Figures 4-9 and 4-10,
respectively).
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These cross-sections illustrate that the outwash aquifer is not present upgradient
(east) of the landfill. Figure 4-13 presents the occurrence of the outwash aquifer
at the site, and further illustrates its absence on the eastern side of the site. While
there are sand units present above the Yorkville Till in this area, these units are
not believed to be continuous beneath the landfill. The sand and gravel units may
correlate stratigraphically with the outwash, but hydraulic connection is prevented
by the presence of the Yorkville Till above the water table beneath the landfill.
Since the water table elevation drops below the top of the Yorkville Till, sand and
gravel on the east side of the landfill is hydraulically isolated from the outwash
aquifer to the west.

Beneath the sand layers, and separating them from the bedrock aquifer, are the
Yorkville and Malden/Tiskilwa Till aquitards. The combined thickness of these
aquitard units is as much as 80 ft.

The Blackwell Landfill is located on the boundary between the outwash aquifer
and the Yorkville Till aquitard. The location of the landfill on this boundary
between units is illustrated in cross-sections B-B' and E-E' (Figures 4-9 and 4-12)
and Figure 4-13. The cross-sections illustrate that beneath the southwestern
portion of the landfill, the Yorkville Till thins and disappears, and the outwash
aquifer becomes the uppermost geologic unit. Beneath the northern and eastern
portions of the landfill, the Yorkville Till is the uppermost geologic unit. The
exact areal extent of both the outwash aquifer and the Yorkville Till aquitard
beneath the fill is unknown, because deep borings do not extend through the fill
into the underlying materials.

The outwash aquifer does not exist upgradient of the Blackwell Landfill. The
outwash aquifer essentially begins beneath the landfill itself. Additionally, the
bedrock aquifer is covered by a thick sequence of clayey tills upgradient of the
landfill. Therefore groundwater flow, and interaction between the outwash and
bedrock aquifers, are only a concern downgradient of the landfill.

4.4.2.2 Hydrostratigraphy Downgradient of the Landfill - On the
downgradient (west to southwest) sides of the Blackwell Landfill, the
hydrostratigraphic units present include, in ascending order

• The bedrock aquifer
• The Malden/Tiskilwa Till aquitard
• The outwash aquifer

The distribution of these hydrostratigraphic units is illustrated in cross-sections
A-A' and B-B' (Figures 4-8 and 4-9) and in Figure 4-13.
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In the western and southwestern portions of the site, the Yorkville Till aquitard
thins and may become locally absent. The outwash aquifer becomes the
uppermost geologic unit present. Additionally, the Malden/Tiskilwa Till aquitard
is thin and sometimes absent (cross-section A-A'), allowing the possibility of
more-or-less direct hydraulic connection between the bedrock aquifer and the
outwash aquifer.

In the northwestern portion of the site, the upper surface of the Yorkville Till
aquitard occurs at a lower elevation than in the eastern portion of the site, and is
overlain by the outwash aquifer. This relationship is illustrated in cross-sections
C-C and D-D1 (Figures 4-10 and 4-11). Therefore, while both the outwash and
bedrock aquifers are present in the northwestern portion of the site, they are
separated by both the Yorkville and Malden/Tiskilwa Till aquitards. This is in
contrast to the southwestern portion of the site, where the two aquifers are
separated by only the thin Malden/Tiskilwa Till aquitard, or may be in direct
contact.

4.4.3 Outwash Aquifer
4.43.1 Physical Characteristics - The glacial outwash aquifer at the Blackwell
Landfill site is a valley train deposit, consisting of coarse grained sand and gravel
deposited by meltwater along the front of the West Chicago Moraine. In boring
logs prepared for the site, the aquifer is described as a brown to gray, fine to
coarse sand, gravelly sand, or sand with gravel.' During the RI, laboratory
grain-size analyses were performed on samples of this aquifer obtained from the
borings for G140D and G141D. The soil classification determined by these grain
size analyses was SP-SM/GP-GM. This is a borderline classification, indicating
that the material contained approximately equal percentages of sand and gravel,
with little silt and clay.

The outwash aquifer varies in thickness throughout its horizontal extent. The
aquifer is generally thickest (60 to 80 ft) immediately southwest of the landfill, and
adjacent to the DuPage River. The aquifer is generally thinner (approximately 20
ft) in the northwestern portion of the site.

4.43.2 Hydraulic Conductivity - In-situ hydraulic conductivity tests (slug tests)
were performed during the RI on existing wells G126, G130, and G133S, and
newly-installed well G140S. Each of these wells is screened within the outwash
aquifer, and the wells are located throughout the horizontal extent of the outwash
aquifer.
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The results of the hydraulic conductivity testing are presented in Table 3-7. The
range of values determined by these tests was 1.4 x 10~2 cm/sec to 6.4 x 10~2

cm/sec. This relatively high permeability is consistent with what would be
expected from a coarse-grained outwash deposit. Also, the permeability values
obtained during the RI are generally consistent with those determined during
previous investigations when slug tests and pumping tests were performed (Vagt,
1987).

4.4.4 Aquitard Characteristics
Till aquitards present at the site include the Yorkville Till aquitard and the
combined Malden/Tiskilwa Till aquitard. Directly downgradient of the landfill,
in the southwestern portion of the site, only the combined Malden/Tiskilwa Till
is present. Therefore, in this area the Malden/Tiskilwa provides the only potential
hydraulic barrier between the outwash aquifer and the bedrock aquifer. The
Yorkville till is present above the Malden/Tiskilwa west and northwest of the
landfill. Cross-sections A-A1, B-B', and C-C (Figures 4-8, 4-9, and 4-10)
illustrate the distribution of the aquitards downgradient of the landfill.

Based on the results of previous investigations, and drilling performed during the
RI, the combined Malden/Tiskilwa Till aquitard is not present overlying the
bedrock across the entire site. This may result in direct contact between the
outwash and bedrock aquifers in the vicinity of G140D. The Malden/Tiskilwa Till
aquitard is also relatively thin in this area when present, generally exhibiting
thicknesses of less than 10 ft (See Figures 4-8 and 4-9).

Laboratory grain size analyses were performed on samples of the Malden/Tiskilwa
Till aquitard during the RI. These samples were obtained from the borings for
G140D and G141D, which are located downgradient of the landfill in the area
where the aquitard is thin. The soil samples were classified as SM/GM (sand and
gravel with some silt and trace clay) and ML (sandy silt with little clay and
gravel). The samples contained 22 percent to 51 percent silt- to clay-sized
material, indicating that this aquitard is relatively coarse-grained for an aquitard.
The grain size analyses confirm the visual description of this aquitard as
predominantly a sandy silt, as reported on borings made during previous
investigations.

Hydraulic conductivity testing of the Malden/Tiskilwa Till aquitard was not
performed during the RI. Single well pumping tests were performed on the
Tiskilwa Till during previous investigations. Analyses of these tests yielded
hydraulic conductivity values that ranged from 9.1 x 10'5 cm/sec to 3.3 x 10"1

cm/sec (Booth and Vagt, 1990). The range of conductivity values for the
Tiskilwa is not unexpected, considering the variable amounts of silt and clay
observed in mis tiD. The relatively high conductivity values observed during these
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previous investigations, in combination with the relatively coarse-grained nature
determined by grain-size analyses, suggest that the Malden/Tiskilwa Till may form
a leaky layer between the outwash and bedrock aquifers.

4.4.5 Bedrock Aquifer
4.4.5.1 Physical Characteristics - Continuous cores of the bedrock aquifer were
obtained from the boreholes for G140D and G141D during the RI. The dolomite
observed in these cores was light brown to light gray in color, hard, and contained
some vuggy porosity. Fracture orientations noted in the cores were
predominantly horizontal.

4.4.5.2 Hydraulic Conductivity - Hydraulic conductivity (slug) testing was
performed on several existing bedrock wells during the RI, and on the two wells
installed for the RI. The results of the hydraulic conductivity testing performed
during the RI are presented in Table 3-7. Hydraulic conductivity values
determined by these tests ranged from 7.1 x 10"6 cm/sec to 2.98 x 10~2 cm/sec.
The hydraulic conductivity testing results from the RI fell within the range
observed during previous investigations (2.6 x 10"7 to 2 x 10"1 cm/sec, Booth and
Vagt, 1990).

The data obtained during the RI, and that supplied by previous investigations,
support the conclusion that hydraulic conductivity within the dolomite is highly
variable, and dependent upon secondary permeability features such as fractures,
bedding plane partings, and vugs. The wells installed for the RI, G140D and
G141D, exhibited hydraulic conductivity values of 2.96 x 10~3cm/sec and 6.1 x
10~3 cm/sec, respectively. These wells are screened over narrow zones near the
top of the bedrock, where weathering would be expected to yield greater
secondary permeability. By contrast, conductivities determined in G134 and
G136 were much lower (2.16 x 10"5 and 7.1 x 10"6 cm/sec, respectively). While
these wells draw water from long, open hole intervals, the conductivity values
observed suggest that few fractures are intercepted by the wells. The highest
conductivity value for the bedrock aquifer was observed at G133D (2.98 x 10~2

cm/sec). This well is located near the minor bedrock valley in the western portion
of the site, suggesting that the bedrock topography may contribute to the higher
conductivity. Additionally, fractures were noted in the rock core obtained when
the well was installed (Vagt, 1987).

4.4.6 Groundwater Flow System
4.4.6.1 Water Level Measurements and Groundwater Level Response to
Precipitation Events - Water levels were measured five times over the period
September 1991 to July 1992 at the Blackwell site. Water levels were recorded
at selected monitoring wells, piezometers, and staff gauges. These levels are
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summarized in Table 3-8. Additionally, hydrographs were constructed for each
monitoring well, piezometer, and staff gauge. These hydrographs are presented
in Appendix A-2. In order to assess the effects of precipitation on groundwater
and surface water levels at the site, rainfall data were collected over the same
period. These data are summarized in Appendix A-3.

The rainfall data collected over the period September 1991 to June 1992 indicate
that the majority of the precipitation occurred in the fall of 1991 arid spring of
1992. Peaks in precipitation occurred in September 1991 and April 1992.

Monitoring Wells and Piezometers. Hydrographs constructed for the site
monitoring wells and piezometers (Appendix A-2) illustrate that the groundwater
levels respond to precipitation patterns in most wells. In general, the majority of
the monitoring wells exhibit a hydrograph that rises in the fall of the year, peaking
in spring (April 1992). The slight decrease in water levels that was recorded
during the December 1991 water level measurement event probably reflects the
lack of precipitation at this time, and frozen ground conditions. A decline in
water levels was observed between the April 1992 event and the July 1992 event.
This decline reflects the decrease in precipitation and increase in
evapotranspiration over this time period. Several of the water levels recorded in
site monitoring wells during the July event exhibit extreme changes relative to
other wells. These wells include G103D, G105.G113, G134, and G135. The
anomalous nature of these changes became apparent during potentiometric map
preparation. Since all the anomalies occurred during a single measurement event,
it is suspected that they were caused by erroneous measurements.

The majority of the monitoring weDs at the site exhibit a hydrograph that responds
to precipitation patterns recorded at the site. However, there are a few wells
which do not appear to respond to changes in precipitation. These wells are
G105, G106, G125, and piezometer P4. Each of these wells, and the piezometer,
exhibit a hydrograph that is relatively flat, with little variation over the time period
during which levels were recorded. Each of these wells is screened in sand and
silt deposits present at the site above the Yorkville Till. These units are probably
hydraulically isolated from the outwash aquifer present over the western and
southwestern portion of the site, because water levels in these wells are
consistently several feet higher than nearby wells screened in the outwash aquifer.
The levels in these wells more closely reflect the elevation of Silver Lake. Silver
Lake was excavated into the Yorkville Till, and characteristically exhibits water
levels higher than those observed in the outwash aquifer. Silver Lake is believed
to be in hydraulic connection with the sand units above the Yorkville.
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Surface Water Bodies. Water levels were measured at staff gauges installed in
Spring Brook, the West Branch of the DuPage River, Silver Lake, Sand Pond,
and Pine Lake. The measured water levels are presented in Table 3-8.

The hydrographs (Appendix A-2) for Spring Brook and the West Branch of the
DuPage River exhibit very little variation over the period when water levels were
measured. The apparent lack of response to precipitation events in these streams
could be due to the following causes: while rainfall was recorded on a daily basis,
stream levels were not, and stream levels were not recorded immediately
following a precipitation event; the streams may respond quickly to precipitation
events, and the response may simply not have been recorded; both of these
streams receive wastewater effluent from treatment plants located upstream of the
Blackwell site.. The treatment plants discharge may exert more control on surface
water elevations than precipitation and run-off. Additionally, a dam is located
approximately three miles downstream of the site near Warrenville on the West
Branch of the DuPage River. This dam has the effect of flattening out the river
gradient some distance above the dam. The distance over which this effect occurs
cannot be determined, since staff gauges were only installed immediately adjacent
to the site.

Spring Brook consistently exhibited surface water elevations higher than
groundwater elevations in nearby wells, indicating that the stream loses water to
the groundwater flow system. The surface water elevation in the West Branch of
the DuPage River was very consistent, varying by less than 0.5 ft during the time
over which measurements were made. While the River is probably a regional
discharge area for the outwash aquifer, water levels measured in September 1991
indicate that, at least during periods of low groundwater elevations, the River
discharges to the groundwater system.

The hydrographs for Sand Pond and Pine Lake indicate that these surface water
bodies respond to changes in groundwater elevations in a similar fashion to the
site monitoring wells. The hydrograph for Silver Lake shows little response to
precipitation events. This lack of response is probably due to the lake's isolation
from the outwash aquifer, and the fact that water levels were not recorded after
each rainfall event.

4.4.6.2 Surface Water Body Influences - The Blackwell site is virtually
surrounded by surface water bodies. Silver Lake is present north and east of the
site. The West Branch of the DuPage River is present on the southwestern side
of the site. Spring Brook forms the western boundary of the site, down to its
confluence with the West Branch of the DuPage River. Sand Pond and Pine Lake
are present within the limits of the site.
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Silver Lake is essentially isolated from both the outwash and bedrock aquifers.
Recharge to the outwash aquifer west of the landfill may occur through sand
seams above the Yorkville Till, but this recharge is expected to be minimal. While
it is expected that leakage occurs from Silver Lake to the underlying glacial till
units, and ultimately to the bedrock aquifer, the thickness and clayey nature of the
Yorkville Till suggest that this leakage occurs at a slow rate.

Spring Brook and the West Branch of the DuPage River are both potential
discharge areas for groundwater in the outwash aquifer. The relationship between
these streams and the outwash aquifer is detailed in subsection 4.4.6.3. Sand
Pond and Pine Lake are also in direct hydraulic communication with the outwash
aquifer. The influences of these lakes on groundwater flow at the site is also
presented in subsection 4.4.6.3.

Spring Brook Discharge Measurements. Water level measurements were
obtained at staff gauges located along Spring Brook at three locations during the
RI. To further define the relationship between Spring Brook and the water table,
measurements of stream discharge were obtained along three transects (Figure
3-11).

Spring Brook flows on top of the Yorkvilk Till in the northern portion of the site,
and on top of the outwash deposits in the southern portion of the site. The
northernmost of the transects was located in an area where Spring Brook was
expected to be flowing on top of the Yorkville Till; the southern two transects
were located where the stream flows directly on the outwash deposits. If the
stream were losing water to the aquifer, the stream discharge would be expected
to decrease in the downstream direction.

The results of the stream discharge measurements are summarized in Table 3-13.
This table shows that the stream discharge decreased from 6.59 ftVsec at the
northern end of Spring Brook to 5.79 ft3/sec at the southern end, representing a
greater than 10 percent decrease in discharge volume. These measurements
support the water table configuration presented in Figures 4-14 and 4-15 which
show Spring Brook losing water to the upper aquifer.

4.4.63 Horizontal Groundwater Flow in the Outwash Aquifer - Water table
maps were constructed for the outwash aquifer for the September 1991, January
1992, February 1992, and April 1992 water level measurement events. A
consistent water table configuration was observed during each event. Therefore,
two maps were chosen as representative of the site conditions. The September
1991 map (Figure 4-14) illustrates the groundwater table under low groundwater
level conditions. The April 1992 map (Figure 4-15) illustrates the groundwater

Final Remedial Investigation Report________December 1994___________Blackwell Landfill NPL Site
Page 4-27



table when high groundwater elevations were present. (Note: Water levels
measured in wells screened in the sand and gravel above the Yorkville Till, or in
sand seams within the till units, were not used in map construction.)

In each map, the groundwater contours illustrate a general southwesterly
groundwater flow direction. However, the water table contours are curved,
reflecting the influence of the surface water bodies present at the site boundaries
and within the limits of the site. Three primary horizontal flow paths are shown
in Figures 4-14 and 4-15. These flow paths include a flow path from Spring
Brook back toward the landfill in an easterly direction, a flow path in a southerly
direction along the western side of the landfill, and a flow path in a southwesterly
direction from the landfill toward the West Branch of the DuPage River.

Spring Brook flows along the western edge of the site. As the water table maps
in Figures 4-14 and 4-15 illustrate, the surface water elevation in Spring Brook
is consistently higher than the groundwater elevation measured in adjacent wells
and piezometers in the area downgradient of the landfill where the outwash
aquifer is present. Spring Brook is a gaining stream northwest of the landfill
where it flows on top of the Yorkville Till. However, the Yorkville Till cannot
deliver very much water to Spring Brook since it has a hydraulic conductivity of
less than 1 x 10* cm/sec. The higher elevation in Spring Brook downgradient of
the landfill causes the water table contours to be skewed to the south immediately
next to Spring Brook. However, the influence of Spring Brook does not
apparently extend very far from the stream. This is shown by the sharp curvature
in the water table contours near Spring Brook.i
The horizontal flow from Spring Brook back towards the landfill apparently
causes an area of stagnation in groundwater flow between the site lakes and
Spring Brook. Groundwater flowing toward the southwest beneath Sand Pond
and Pine Lake converges with groundwater flowing to the east from Spring
Brook. In the September 1991 water table map (Figure 4-14) the area of
stagnation appears quite large, as groundwater is also flowing back toward the
landfill from the West Branch of the DuPage River. In the April 1992 water table
map (Figure 4-15) the area of stagnation appears to be limited to approximately
the area between Sand Pond and Spring Brook. The water levels measured in
Pine Lake and the West Branch of the DuPage River during April indicate that
groundwater may discharge to the River southwest of Pine Lake. The water table
configuration presented in Figure 4-15, where groundwater discharges to the
River, was also observed during the January 1992 and February 1992 water level
measurement events.
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The water table is relatively flat in the area around Sand Pond and Pine Lake.
This is evident from comparing the groundwater elevations at staff gauge SG3
and piezometer P2. These lakes are believed to be strongly connected
hydraulically with the West Branch of the DuPage River, via the outwash aquifer.
The West Branch of the DuPage River is expected to serve as the major control
on the groundwater elevation in the outwash aquifer at the downgradient edge of
the site. In general, water level measurements recorded during the RI indicated
that the outwash aquifer discharges to the West Branch of the DuPage River.
However, during the September 1991 water level measurement event, the River
levels were higher than the aquifer levels, indicating that the river was discharging
to the outwash aquifer.

This connection between the River, the outwash aquifer, and the lakes allows the
influence of the river elevation to be propagated back through the lakes.
Additionally, the surface water elevation of each lake represents the groundwater
elevation at the lowest portion of the lake, e.g., the downgradient edge. As a
result, a flatter groundwater gradient is observed in the immediate vicinity of the
lakes than would be the case if the lakes were absent. The .water table
equipotentials curve around the lakes, reflecting their control on the water table
surface.

Horizontal Gradients and Groundwater Flow Velodties Within the Outwash
Aquifer - As was presented in the previous section, three primary horizontal flow
paths have'been identified in the outwash aquifer. It was not possible to quantify
the easterly component of the horizontal gradient from Spring Brook back toward
the site lakes. However the southerly gradient along the western edge of the
landfill, and the southwesterly gradient across the lakes toward the West Branch
of the DuPage River, could be estimated.

In order to estimate the southerly gradient along the western side of the landfill,
the horizontal gradient between monitoring wells G129 and Gl 16 was calculated
for the September 1991, January 1992, February 1992, and April 1992 water level
measurement events. The calculated gradient was very consistent, ranging
between 0.0026 and 0.0028 ft/ft.

Assuming an average horizontal gradient of 0.0027 ft/ft along this flow path, a
porosity of 0.25, and incorporating the minimum (40 ft/day) and maximum (1.7
x 103 ft/day) hydraulic conductivities determined during the RI, a horizontal
groundwater flow velocity was estimated along this flow path. The horizontal
groundwater flow velocity was estimated to range between 0.4 and 18.3 ft/day.
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The southwesterly gradient across the site lakes was determined by calculating the
gradient between monitoring well G126 and piezometer P2. These two
measurement points were used in order that an average gradient could be
approximated across the area of the lakes. This was a more accurate
measurement of the horizontal gradient than could be obtained using the staff
gauge measurements, due to the fact that the lakes were frozen during water level
measurement events in the winter.

The southwesterly gradient was calculated for the September 1991, January 1992,
February 1992, and April 1992 water level measurement events. The calculated
gradient was relatively flat, ranging between 0.0002 and 0.0003 ft/ft.

Assuming an average horizontal gradient of 0.00023, and the same hydraulic
conductivity values and porosity value presented previously for the outwash
aquifer, the flow velocity along this southwesterly flow path was estimated at 0.04
and 1.6 ft/day.

4.4.6.4 Horizontal Groundwater Flow in the Bedrock Aquifer -
Potentiometric maps were constructed for the bedrock aquifer for September
1991, January 1992, February 1992, and April 1992 water level measurement
events performed during the RI. Two potentiometric maps were chosen to
illustrate horizontal groundwater flow within the bedrock aquifer. Figure 4-16,
based on September 1991 measurements, illustrates the horizontal gradient when
groundwater elevations were low. Figure 4-17, based on April 1992
measurements, illustrates the potentiometric surface when water levels were high.
(Note: Water levels measured in wells screened within the till units were not used
in well construction. Water levels which were not used are shown in parenthesis
in the figures.)

•Both potentiometric maps illustrate a consistent southwesterly flow pattern in the
bedrock aquifer. Additionally, both maps illustrate a flattening in the
potentiometric surface west of the landfill. This decrease in the gradient was
observed during each water level measurement event. The flatter gradient in this
area may be attributed to leakage between the outwash aquifer and the lower
bedrock aquifer. The vertical gradients measured in well clusters Gil7 and
G141D, G140S and G140D, G133S and G133D, and G128S and G128D suggest
good hydraulic connection between the two aquifers in this area. Additionally, the
decrease in gradient may be due to enhanced fracture permeability of the bedrock
aquifer in this area.
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Horizontal Gradients and Groundwater Flow Velocities in the Bedrock
Aquifer - The horizontal flow direction in the bedrock aquifer is consistently
toward the southwest. However, the steepness of the gradient was somewhat
variable among the water level measurement events. In order to present the range
of horizontal gradients observed, the gradient was calculated between G134 and
G141D, and between G141D and G133D for the September 1991, January 1992,
February 1992, and April 1992 water level measurement events. These three
wells were chosen because they are on approximately the same flow-line. Also,
potentiometric elevations in these wells illustrate the transition between areas
where the bedrock is overlain by thick till (G134) and areas where the till is thin
and permeable (G141D and G133D). The horizontal gradient measured between
G134 and G141D ranged between 0.0011 ft/ft (September 1991) and 0.0022 ft/ft
(January 1992). The horizontal gradient measured between G141D and G133D
ranged between 0.0005 ft/ft (April 1992) and 0.0007 ft/ft (February 1992).

A range in flow velocity between G134 and G141D was calculated, assuming an
average horizontal gradient of 0.0018 along the flow path between G134 and
G141D, a porosity of 0.10, and the minimum (2.0 x 10"2 ft/day) and maximum
(84.9 ft/day) hydraulic conductivities determined for the bedrock during the RI.
The calculated range in flow velocity was 3.6 x W4 ft/day to 1.5 ft/day.

In a similar fashion, a range in flow velocity was calculated between G141D and
G133D. The same values of porosity and hydraulic conductivity were used in this
calculation as were used for the calculation involving G134 and G141D; however,
an average gradient of 0.0006 ft/ft was utilized. The range in flow velocity
calculated between G141D and G133D was 1.2 x 10"4 ft/day to 0.5 ft/day.

4.4.6.5 Interaction Between the Outwash and Bedrock Aquifers
Interaction Upgradient of the Landfill - The outwash aquifer is not present
upgradient of the landfill, therefore, no interaction between these aquifers is
possible. However, strong downward vertical gradients apparently exist across
the aquhard units present in this area and the bedrock aquifer. Evidence of these
gradients is provided by comparing the difference in hydraulic head measured in
the G103 well cluster and between staff gauge SG7 in Silver Lake and bedrock
well G134 (Table 3-8 and Appendix A-2).

Interaction Downgradient of the Landfill - One of the goals of the RI was to
evaluate the degree of hydraulic connection tetween the outwash aquifer and the
bedrock aquifer in areas downgradient of the landfill where the overlying tills were
thin or absent. Existing data suggested that connection was possible, due to the
silty nature of the Malden/Tiskilwa Tills, and the thinning of these tills in the
western portion of the site. Vertical gradients were measured between the
outwash and bedrock aquifers at well clusters G117/G141D, G140S/G140D,
G128S/G128D, and G133S/G133D (Table 4-4).
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In each of these well clusters, vertical gradients were consistently downward, and
the average gradient measured ranged between 0.035 and 0.040 ft/ft. These
vertical gradients indicate that while there is hydraulic connection between the
outwash aquifer and the bedrock in this area, there is a considerable resistance to
downward flow.

The contrast between the horizontal gradient along the southerly flow path west
of the landfill (0.0026 ft/ft to 0.0028 ft/ft) to the horizontal gradient in the vicinity
of Sand Pond and Pine Lake (0.0002 to 0.0003 ft/ft) suggests that the presence
of the lakes weakens the horizontal gradient within the outwash aquifer. This
weakening of the horizontal gradient results in a relative strengthening of the
downward vertical gradient between the outwash and bedrock aquifers.

The thickness of the Malden/Tiskilwa Till aquitard in these well clusters ranged
from less than a foot (G140S/G140D) to approximately 15 ft (G128S/G128D).
Since there is little variability in the downward vertical gradients measured among
the well clusters, it is apparent that there is resistance to downward flow, even
where the aquitard is thin.

4.4.6.6 Summary of the Groundwater Flow System Downgradient of the
Blackwell Landfill - The groundwater flow system downgradient of the
Blackwell Landnll is summarized below. Figure 4-18 presents a conceptual model
of the groundwater flow system in this area.

• Two aquifers are present: the outwash aquifer and the bedrock aquifer.
These two aquifers are hydraulically connected via the Malden/Tiskilwa
Till aquitard.

• Horizontal groundwater flow within the bedrock aquifer is consistently
in a southwesterly direction.

• Three horizontal groundwater flow paths were identified in the outwash
aquifer: flow in an easterly direction from Spring Brook toward the
landfill, flow in a southerly direction along the western side of the landfill,
and flow in a southwesterly direction in the vicinity of Sand Pond and
Pine Lake.

• The West Branch of the DuPage River, Spring Brook, and Sand Pond
and Pine Lake all exert controls on groundwater flow within the outwash
aquifer.
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The presence of Sand Pond and Pine Lake causes a flattening of the
horizontal groundwater gradient in the outwash aquifer southwest of the
landfill, by propagating the influence of the River back toward the
landfill.

Spring Brook consistently loses water to the groundwater flow system,
allowing the development of a stagnation area in the groundwater table
downgradient of Sand Pond.

The flattening of the horizontal gradient within the outwash aquifer
downgradient of the landfill serves to strengthen the downward vertical
gradient between the outwash aquifer and the bedrock aquifer. This
strengthened gradient enhances downward flow from the outwash aquifer
to the bedrock aquifer through the Malden/Tiskilwa till aquitard.

JOyjAW/mlVPJV
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NATURE AND EXTENT
OF CONTAMINATION

5.1 INTRODUCTION

This section provides a discussion of laboratory results for samples collected at the
Black well Landfill NPL Site. First the compound groupings are summarized to
facilitate discussion of the compounds which were analyzed at the Blackwell site.
Then the results are discussed, focusing first on background characterization,
followed by source characterization, and a description of the nature of chemical
constituents detected in the potential migration routes from the site. A summary
of data quality is also included.

5.1.1 Compound Groupings
In order to facilitate the discussion of organic compounds which were analyzed in
the various media at the Blackwell site, the compounds have been categorized into
major groups based on chemical structure. The following groupings present
organic compounds which were analyzed in various media at the site during the RI.
The individual compounds analyzed within each group are listed at the beginning
of Appendix B.

5.1.2 Volatile Organic Compounds

• Chlorinated alkanes - Compounds within this group are common
industrial solvents which represent a potential degradation sequence.

• Chlorinated alkenes - These compounds are also common industrial
solvents which represent a potential degradation sequence.

• Aromatics - This group includes water soluble products from gasoline and
other hydrocarbon products. Aromatic compounds are used as solvents
and reagents for a variety of manufacturing processes.
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• Ketones - Compounds within this group are common solvents, used in
paints, cement adhesives, resins, and cleaning fluids.

5.13 Semivolatile Organic Compounds

• Phenols - These compounds are used in adhesives, epoxies, plastics, and
a variety of synthetic fibers and dyes.

• Polynuclear Aromatic Hydrocarbons (PAHs) - This group of
compounds is associated with and derived from coal and oil, and the
incomplete combustion of carbonaceous materials. Asphalt or blacktop is
another common source for PAHs.

• Phthalates - These compounds are associated with plastics and plastic
making processes and are common laboratory contaminants associated
with sample containers.

• PCBs - Compounds within this group are mixtures of polychlorinated
biphenyl identified and sold under the tradename Aroclors. Aroclors were
formerly used extensively in industrial applications as non-flammable oils
in high temperature.

5.1.4 Metals
Metals are discussed based on toxicity. Metals analyzed included:

• Non-regulated nutrients or low-toxicity metals

• RCRA-toxic metals

• Metals regulated by U.S. EPA maximum contaminant levels (MCLs),
secondary maximum contaminant levels (SMCLs) or the Illinois
Groundwater Quality Standards

5.1.5 Indicator Parameters
Analyses for indicator parameters were performed on leachate, groundwater,
surface water, and private well samples. Parameters analyzed include:

• Alkalinity
• Chloride
• Sulfate
• Nitrate + nitrite nitrogen
• Ammonia nitrogen
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• Total Kjeldahl nitrogen
• Total dissolved solids

Chemical oxygen demand (COD) analyses were also performed on leachate
samples only.

5.2 BACKGROUND RESULTS

5.2.1 Groundwater
No background water quality could be obtained for the outwash aquifer, because
the outwash aquifer does not exist upgradient of the landfill (see Section 4.4.2.1
for explanation). Monitoring well G134, located upgradient of the landfill, was
used to represent background groundwater conditions for the bedrock aquifer on
site (Figure 3-6). Organic VOCs, SVOCs, and pesticide/PCBs were not detected
at this location, with the exception of bis(2-ethylhexyl)phthalate at 2 ug/L.

Maximum concentrations of metals and inorganic water quality indicators detected
in monitoring well G134 are:

Analyte ug/L Analyte mg/L
barium 34 alkalinity 204
calcium 44,100 chloride 3
magnesium 38,000 sulfate 79
potassium 3,920 TKN 0.071
sodium 18,000 TDS 332

The uncertainty in establishing background concentrations for the on-site aquifers,
and the limited value of G134 as a background well, are detailed in Section 5.3.

5.2.2 Private WeU Samples
Six private wells, PW20, PW53, PW54, PW55, PW56, and PW57, located
upgradient of the landfill, are used to represent background conditions for private
well samples. The location of each well is illustrated in Figure 3-9. Organic
compounds were not detected at these locations. The following metals and
inorganic groundwater quality indicator parameters were detected in the range of
concentrations listed below. The concentrations detected in PW54 are not
included in the averages listed below, because this sample was probably obtained
from softened water, based on the high concentration of sodium present.
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Analyte
aluminum
arsenic
cadmium
copper
lead
zinc
manganese
barium
calcium
iron
magnesium
potassium
sodium

Analyte
alkalinity
chloride
sulfate
NO2+NO3-N
NH3-N
TKN
TDS

Note: Nd - not detected

Observed
Range (ug/L)

nd-56
nd-2.10
nd - 0.64
nd-71.5
nd - 4.7
11 -71
10-39

36.0 - 109
80,900- 110,000

1,230-3,120
46,600 - 62,700

1,770-3,610
9,200 - 32,400

Observed
Range (mg/L)

322 - 354
15 -68
nd-108

nd
nd -0.67
nd -0.66
482 - 692

Average
Cone. (ug/U

36
1.4

0.21
28
2.1
37
18
74

91,000
1,800

53,000
2,600
20,000

Average
Cone. (mg/L)

340
36
108
nd

0.44
0.38
555

5.2 J Surface Soils
The following samples are considered to represent surface soil background
conditions at the Blackwell Landfill site. Locations where surface soil background
samples were obtained are illustrated in Figure 3-3. Surface soil sampling depths
are described in Section 3.1.5.

BW-SS04-01 BW-SS05-01 BW-SS08-01

The semivolatile organic compound groupings PAHs and phthalates were the only
organic compounds reported in background surface soils at Blackwell. These
organic compounds were detected only in sample BW-SS05-01. The following
SVOCs were detected in BW-SS05-01. These low concentrations of SVOCs are
attributed to anthropogenic activities at the site. The concentrations are not
believed to be related to the landfill, since it has been closed for 17 years, and since
similar SVOCs are commonly found in another shallow lake in the area, unrelated
to the site.

Compound
fluoranthene
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
bis(2-ethylhexyl)phthalate

Cone, (ug/kg)
47
70
70
510
92
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The following metals were detected in the background surface soil samples:

Background Range Average
Compound Cone, (mg/kg) Cone, (mg/kg)
aluminum 11,200 - 14,300 13,000
arsenic 6.4-7.4 7.1
barium 119-141 130
calcium 11,000-18,800 15,000
cadmium nd-5.1 2.1
chromium 13.4-16.1 15
cobalt 8.7-11.1 11
copper 16.7 - 17.2 17
iron 18,700-21,900 20,000
lead 13.9-23.2 18
manganese 840-966 < 910
magnesium 8,080-13,100 11,000
mercury nd - 0.06 0.037
nickel 12.9-21.9 17
potassium 1,530-2,160 1,800
vanadium 22.7-35.7 28
zinc 56.7 - 73.9 64

As was described in Section 3, two additional soil samples (SS09 and SS10) were
also collected at Herrick Lake, another FPD lake, located about 1.5 miles east of
the Blackwell Forest Preserve. The analytical results from these samples were
later disqualified as non-representative of background conditions for Blackwell.

5.2.4 Surface Waters
Sample BW-SW01-01 was collected from the southeast corner of Silver Lake, and
BW-SW07-01 was collected from Spring Brook during Phase I to represent
background in the site lakes and streams, respectively (Figure 3-3).
Volatile and semivolatile organic TCL compounds were not detected in the
background surface water samples.

The following metals and groundwater quality indicator parameters were detected
in the background surface water sample from Silver Lake.

Compound Cone. (ug/L)
arsenic 2.1
calcium 17,800
barium 14
copper 21
iron 132
magnesium 28,800
manganese nd
potassium 2,730
silver 0.21
sodium 13,600
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Analyte Cone. (mg/L)
alkalinity 126
chloride 31
sulfate 45
NH3-N . nd
TKN nd
TDS 202

Sample BW-SW07-01 was collected upstream of the landfill during Phase I to
represent background conditions in Spring Brook (See Figure 3-3).
Concentrations of inorganic parameters detected in this sample are presented
below

Compound Cone. (ug/L)
aluminum 915
arsenic nd
calcium 114,000
barium 37
iron 1,490
magnesium 51,600
manganese 25
potassium 13,900
silver nd
sodium 342,000
zinc 56
cyanide 13
copper 34
lead 6.8

Analyte Cone. (mg/L)
alkalinity 312
chloride 721
sulfate 230
NO'+NO'-N 15.5
TKN nd
TDS 1,600

In general, concentrations of inorganics detected in sample BW-SW07-01 were
higher than in other surface water samples collected during the investigation.
Spring Brook receives wastewater effluent upstream of the Blackwell site.
Therefore, this sample is used only as background for Spring Brook itself, not for
the other site surface water bodies.

During Phase n, three additional surface water samples (SW09, SW10, and SW11)
were collected from nearby Herrick Lake to represent background conditions. The
analytical results from these samples were later disqualified by U.S. EPA as
non-representative of background conditions.
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5.2.5 Sediments
BW-SD07-01 was collected from Spring Brook to represent background.
Analytical results for this sample are summarized in Tables 5-9 and 5-10.

Sample BW-SD01-01, obtained from the southeast corner of Silver Lake, was
collected to represent background sediment conditions for the lakes around the
Blackwell landfill.

VOCs were not detected in the background sediment sample from Silver Lake.
The following semivolatile compounds (PAHs and phthalates) were detected:

Background
Compound Cone, (ug/kg)
fluoranthene 120
pyrene 100
benzo(a)anthracene 45
chrysene 64
benzo(b)fluoranthene 51
benzo(k)fluoranthene 84
benzo(a)pyrene 67

The following metals were detected in background sediment sample SD01 from
Silver Lake

Background
Compound Cone, (mg/kg)
aluminum 5,070
arsenic 3.6
barium 16.5
chromium 9.0
cobalt 4.9
copper 13.3
lead 10.7
iron 13,100
magnesium 58,300
manganese 390
nickel 9.8
potassium 1,330
vanadium 15
zinc 35

During Phase n, three additional sediment samples (SD09, SD10, and SD11) were
collected at nearby Herrick Lake to represent background. The results from these
samples were later disqualified by U.S. EPA as non-representative of background
conditions for the Blackwell site.
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5.3 CHEMICALS OF POTENTIAL CONCERN
V

This section provides a summary of compounds and analytes detected in samples
collected from leachate and landfill gas, groundwater and private wells, surface
water and sediment, and surface soil matrices at the Blackwell site. A summary
of the maximum concentrations reported by media of all compounds detected is
provided in Table 5-1.

All analytical data are listed in Appendix B, organized by media. Tables have been
prepared to summarize the organic and inorganic analytes and indicator parameters
detected in each medium (see Tables 5-2 through 5-12). The following text is
provided to facilitate review of the tables.

Different numbers of background samples were available for various media
sampled during the RI (see Section 5.2). Since this was the case, different
statistical methods were needed to compare investigative sample results to
background conditions for each media. The following paragraphs describe the
background data available for each medium and the statistical methods which were
used, as approved by U.S. EPA.

It was not possible to collect background water quality data for the outwash
aquifer beneath the site. As was described in Section 4.4.2.1, the outwash aquifer
begins beneath the landfill, and is present west and southwest of the landfill. The
outwash deposits lie above the water table to the east (upgradient) of the landfill,
so it does not act as an aquifer there. Since no background groundwater samples
could be collected for the outwash aquifer, no statistical comparisons could be
developed. Therefore, concentrations of the various analytes detected in outwash
aquifer samples are discussed in this section in terms of MCL and SMCL
exceedances.

The change in stratigraphy across the site also prevented collection of a fully
representative background sample from the bedrock aquifer. Well G134, located
upgradient of the landfill and screened in the bedrock aquifer, was used as a
background location. However, the water quality data obtained from this well are
not comparable to unaffected background water quality. This is due to the fact that
the hydrogeologic conditions present at well G134 are different than those at the
bedrock wells present downgradient of the landfill. Specifically, bedrock at the
location of G134 is overlain by more than 70 ft of predominately clay and silt till,
a formation with very low permeability. Bedrock downgradient of the landfill is
in direct contact with the outwash aquifer in some areas, and generally is separated
from the outwash aquifer by less than 10 ft of silty till. The outwash formation has
much higher permeability. Therefore, the bedrock aquifer downgradient of the
landfill is recharged by groundwater of a different chemistry than is present
upgradient of the landfill.
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The two rounds of sampling results available for well G134 were used to create
background comparison criteria for inorganics detected in the downgradient
bedrock wells. These criteria were established by adding together the results of
the two rounds for a given analyte. Adding the two rounds together results in a
value comparable to multiplying the mean value for a given analyte by two. When
an analyte was detected during one round, but not during the other, a value one-
half the sample quantitation limit was assigned to the round where no detection
occurred.

One round of sampling data at one background location was available for surface
water and sediment. For these media, a concentration two times that detected in
the background sample was used for statistical comparison purposes for inorganic
analytes.

Background samples were collected from multiple locations for the off-site private
wells and the on-site soil samples. For each of these media, a one-sided student's
t-test was used to compare background and investigative sample results. If the
student's t-test resulted in a significant difference between background and
investigative samples for a particular analyte, that analyte was considered to be of
potential concern.

53.1 Source Characterization
Leachate and landfill gas are the primary sources of potential contamination at the
Blackwell Landfill. The leachate samples, representing the primary source of
potential contamination for this site, generally contained the highest concentrations
of organic compounds and inorganic analytes detected on site. Landfill gas,
analyzed for volatile organics, contained concentrations of several VOC groupings.

5.3.1.1 Leachate - The following leachate samples were collected at the Blackwell
Landfill:

BW-LLDV5-01 BW-LLSV5-01
BW-LLSV8-01 BW-LLSV09-01

A summary of the maximum concentrations of all compounds detected in the
leachate samples is provided in Table 5-2. Locations of landfill vents that were
sampled are shown in Figure 3-1. Complete analytical results are presented in
Appendix B-2.

Organics - The VOC groups detected in these leachate samples include
chlorinated alkanes, chlorinated alkenes, aromatics, and ketones. Ketones were
found at the highest concentrations (2-butanone at 17,000 ug/L in SV8), followed
by aromatics (toluene at 3,200 ug/L in SV9). In addition to the described
groupings, carbon disulfide was also detected in SV5. Trichloroethene, detected
in SV8 and SV9 at 170 and 720 ug/L, respectively, exceeded the RCRA Toxicity
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Characteristic regulatory limit of 500 ug/L in SV9. No other compounds detected
in leachate exceeded RCRA limits. However, since dilutions were necessary
during laboratory analysis, the Contract Required Detection Limit (CRQL) for
several organic compounds exceeded the RCRA TCLP regulatory limits. Vinyl
chloride was detected at a concentration of 22 ug/L in sample BW-LLSV05-01
and at an estimated concentration of 11 ug/L in duplicate sample BW-LLSV05-91.
While the concentration in sample BW-LLSV05-91 is above the CRQL (10 ug/L);
the detected concentration is shown as an estimated value because laboratory
quality control criteria were not achieved.

Pesticides and PCBs were not detected in the leachate samples. Semivolatile
groups detected include phenols, phthalates and PAHs. The highest reported
detect was 4-methylphenol, found in BW-LLSV8-01 at 17,000 ug/L.

Of the 20 VOCs detected in aqueous and solid media samples collected at
Blackwell, seven were detected only in the leachate samples. This includes all
ketones detected (acetone, 4-methyl-2-pentanone, and 2-butanone), as well as the
aromatic compounds toluene, chlorobenzene, ethylbenzene, and xylene.

Of the 32 semivolatiles detected in all media except landfill gas, 14 were detected
only in leachate samples. These include all the compounds in the phenol grouping,
with the exception of phenol in three groundwater samples.

Tentatively-Identified Compound (TIC) Data - TIC results represent the
laboratory analyst's choice of the best fit of unidentified peaks in the sample
chromatogram with library file data. All quantitation is estimated, since the
response of the compound is unknown. Both SVOC and VOC TICs were
identified in the leachate samples collected at the site. The majority of the TICs
were unknowns. Specific compounds are listed in Appendix B-2.

Inorganics - Metals were detected in all of the leachate samples collected,
generally at concentrations greater than those found in groundwater and surface
water. Antimony and selenium were the only two metals analyzed for that were
not detected in leachate. The RCRA-regulated metals arsenic, barium, cadmium,
chromium, lead, mercury, and silver were detected at concentrations ranging from
a maximum of 4.7 ug/L for mercury to 482 ug/L for lead. RCRA Toxicity
Characteristic regulatory levels were not exceeded for any of these metals. Cobalt,
copper, manganese, nickel, thallium, vanadium, and zinc were all detected in the
part per billion range, as was cyanide. Aluminum, calcium, iron, magnesium,
potassium and sodium were all detected at concentrations in the part per million
range.
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Leachate samples were also analyzed for indicator parameters, as summarized in
Table 5-3. The observed concentration ranges of these parameters are as follows:

Leachate
Indicator Parameter Observed Range (mg/L)
Alkalinity 1680-22,100
Chloride 338-2170
Sulfate 41-1190
Total Dissolved Solids 1830-35,200
NO3+NO2 - Nitrogen 0.06 -3.18
Ammonia-Nitrogen 35 - 464
Total Kjeldahl Nitrogen 69 - 910

Results for indicators such as chloride, sulfate, alkalinity, and total dissolved solids
were all significantly greater than results for groundwater and private well samples.
This is expected in leachate samples. The elevated concentrations of
ammonia-nitrogen, relative to nitrate+nitrite nitrogen, are indicative of reducing
conditions in the leachate.

Leachate field parameters are presented in Table 3-4. pH measured in the samples
ranged from 5.65 to 7.08. Specific conductivity ranged from 3,600 to 25,700
umhos/cm. Temperature ranged from 11° to 13.5°C. Color of the leachate
samples ranged from gray to black. The samples had the characteristic odor of
leachate and were moderately to very turbid.

5.3.1.2 Landfill Gas - Landfill gas samples were collected at Blackwell and
analyzed for VOCs. Analytical results are summarized in Appendix B-l and in
Table 5-2a.

Landfill gas sampling locations are illustrated in Figure 3-2. Landfill gas samples
were obtained during both Phase I and Phase n of the RI. Two landfill vents were
sampled for gas during Phase I. A decision was made to sample additional vents
during Phase n to determine if the VOC concentrations detected in the Phase I
samples were representative of the landfill gas.

Results for Landfill gas VOC analyses are presented in units of parts per billion on
a volume to volume basis, or ppb(v/v). These units are converted to parts per
billion on a weight basis, or ug/m3, by multiplying by the molecular weight of the
compound and dividing by the standard volume of a liter of gas, as follows:

cone. ppb(v/v) x (Mole Weight gr. / 24.5 L.)« ug/m3
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A summary of molecular weights, as well as other chemical and physical
parameters for the organic chemicals detected, are presented in Table 6-1.

Compounds detected include chlorinated alkanes, chlorinated alkenes, aromatics
and chlorinated aromatics, and ketones. In addition, chlorofluorocarbons were
also detected. These include dichloro-difluoromethane (Freon 12),
dichlorotetrafluoroethane (Freon 114), trichlorofluoromethane (Freon 11), and
trichlorotrifluoroethane (Freon 113).

Of the compounds detected, the aromatic compounds were found at the highest
concentrations. Toluene was found at the highest concentrations, up to 92,000
ppbv. Maximum concentrations of other VOCs detected in the landfill gas were
46,300 ppbv (1,2-DCE), 28,000 ppbv (trichloroethene), 21,000 ppbv (vinyl
chloride) and 17,000 ppbv (methylene chloride, tetra-chlbroethene, total xylenes).

5.3.2 Groundwater
Analytical results for groundwater samples from the Blackwell site are presented
in Appendix B-4.

Prior to the initiation of the RI, more than 50 monitoring wells had been installed
at the Blackwell site. These wells were located both upgradient and downgradient
of the landfill and were screened in the various stratigraphic units present beneath
the site, including the outwash and dolomite aquifers.

During the Work Plan process, it was agreed among the Agencies and the FPD
that use of several existing monitoring wells as well as several new wells would be
acceptable in the RI. While the existing wells are constructed of PVC, not
stainless steel, it was decided that these wells were acceptable because of their
documented construction and history of monitoring. Therefore, the monitoring
well network used during the RI consisted of many of the existing wells (21), and
three wells installed during the RI.

Two rounds of samples were collected from these 24 monitoring wells during the
RI. Thirteen of the wells are screened in the outwash aquifer, eight wells are
screened in the bedrock aquifer, and two wells are screened in the aquitard units.
For ease of discussion, the wells screened in the aquitards have been included with
those in the outwash aquifer. Of the two wells screened within the aquitards,
Gl 18D is screened in the Malden/Tiskilwa till and Gl 19 is screened at the top of
the Yorkville till. One of the 24 wells (G134) was used as an upgradient well for
the bedrock aquifer. Twenty-three wells are located downgradient of the landfill.
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5.3.2.1 Organics - Two rounds of samples were collected from the 23
downgradient groundwater monitoring wells, and upgradient well G134. Organic
compounds were detected in 19 of these wells. These wells include:

G117 G118D G118S G119
G121 G126 G127 G128D
G128S G129 G130 G135
G134D G136 G138 G139
G140D G140S G141D

A summary of all organic compounds detected in groundwater samples is
presented in Table 5-4. The locations of wells which were sampled are illustrated
in Figure 3-7.

VOCs detected in the groundwater samples include chlorinated alkenes and
chlorinated alkanes. Chlorinated alkanes detected include the degradation series
1,1,1-trichloroethane, 1,1-dichloroethane, 1,2-dichloroethane, andchloroethane.
Chlorinated alkenes detected include the degradation series tetrachloroethene,
trichloroethene, 1,2-dichloroethene, and vinyl chloride. In addition, the aromatic
compound benzene was detected in samples from four of the 23 downgradient
wells, and 1,2-dichloropropane was detected in six samples. Carbon disulfide was
detected in Gl41D-02.

Eight VOCs were detected in the leachate and/or gas samples, but were not
detected in the groundwater. These compounds include chloromethane, acetone,
2-butanone, 4-methyl-2-pentanone, toluene, chlorobenzene, ethylbenzene, and
xylenes.

The highest VOC concentrations were detected in shallow monitoring wells near
the landfill (Gl 18S, G127, and G128S). Concentrations ranged up to 120 ug/L
for 1,2-dichloroethene at Gl 18S. VOC concentrations below the CRQL were also
detected in wells G140D.G140S, and G141D. (Note: The CRQL represents the
lower limit of the analytical calibration range for organic analyses; organic
compounds at concentrations between the CRQL and the instrument detection
limit (IDL), the lowest concentration that can be detected, are reported as
estimated concentrations.) Results for these wells were similar between the two
sampling rounds. VOCs detected in samples from wells G129, G130, and G138
were found in only one of the two sampling rounds. Round 1 data for wells Gl 17,
Gil9, and G126, all of which contained reported detects in Round 2, were
qualified as unusable.

The highest total VOC concentrations detected at each monitoring well are
presented in Figure 5-1. The highest total VOC concentrations were observed at
wells G127 (162 ug/L, Round 1) and Gl 18S (157 ug/L, Round 2). Both of these
wells are screened in the outwash aquifer, approximately 100 ft from the
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downgradient boundary of the landfill. It is evident that the VOCs detected in the
outwash aquifer are strongly attenuated or diluted in the upper aquifer with
increasing distance from the landfill, because no VOCs were detected in either
round in wells G123, G122, and G121. Each of these wells is screened in the
outwash aquifer, and located between 300 and 600 ft from the toe of the landfill.
Concentrations of VOCs detected in each shallow monitoring well are presented
in Table 5-4. Maximum concentrations of each compound detected are
summarized below:

Maximum VOC Concentrations Detected
Compound in Individual Shallow Monitoring Wells
vinyl chloride 18 ug/L (Gl 18S); 31 ug/L (G127); 5 ug/L (G129)
chloroethane 4 ug/L (Gl 18S); 15 ug/L (Gl 19); 1 ug/L (G127)
1.1-dichloroethane 1 ug/L (Gl 17); 7 ug/L (Gl 18S); 2 ug/L (G126);

6 ug/L (G127); 8 ug/L (G128S)
1.2-dichloroethene 120 ug/L (Gl 18S); 2 ug/L (Gl 19); 7 ug/L (G126);

110 ug/L (G127); 24 ug/L (G128S); 2 ug/L (G129)
1,2-dichloroethane 1 ug/L (G128S)
1,1,1-trichloroethane 1 ug/L (Gl 18S)
1,2-dichloropropane Gl 18S (3 ug/L); G127 (2 ug/L); G128S (5 ug/L)
1,2-dichloropropane 3 ug/L (Gl 18S); 2 ug/L (G127); 5 ug/L (G128S)
trichloroethene 18 ug/L (G118S); 2 ug/L (G126); 13 ug/L (G127);

15 ug/L (G130)
benzene 2 ug/L (Gl 19); 1 ug/L (G127)
tetrochloroethene 4 ug/L (Gl 18S); 12 ug/L (G130)

Very low concentrations of VOCs were detected in three of the eight monitoring
wells screened in the bedrock aquifer at the site. Total VOCs detected in the
bedrock aquifer were 10 ug/L and 6 ug/L at 140D, 5 ug/L and 2 ug/L at 141D,
and 7 ug/L at G138. VOCs were detected at G138 only during Round 1 sampling.
Individual concentrations of VOCs detected at each well are summarized in Table
5-4. Maximum concentrations of each compound detected are summarized below.

Maximum Concentrations
Compound in Individual Bedrock Wells
1,1 -dichloroethane 3 ug/L (G 140D); 2 ug/L (G 141D)
1,2-dichloroethene 1 ug/L (G138); 3 ug/L (G140D); 2 ug/L (G141D)
carbon disulfide 1 ug/L (G 141D)
trichloroethene lug/L(G141D)
benzene 5 ug/L (G 140D)

MCLs were exceeded for organic constituents in samples from the following wells:

Well Parameter Exceeding MCLs
G118S vinyl chloride, 1,2-dichloroethene, trichloroethene
G127 vinyl chloride, 1,2-dichloroethene, trichloroethene
G128S 1,2-dichloropropane
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Well Parameter Exceeding MCLs
G129 vinyl chloride
G130 trichloroethene, tetrachloroethene
G138 benzene
G139 bis(2-ethylhexyl)phthalate
G140D benzene

A specific goal of the RI was to determine if landfill contaminants were reaching
the bedrock aquifer where the till aquitard separating the outwash and bedrock
aquifers was thin or absent. A geophysical investigation and soil boring program
were implemented to determine the location of such areas. In order to determine
if significant concentrations of contaminants were migrating between aquifers in
these vulnerable areas, two well clusters (G140S/D and G117S/G141D) were
installed where the till aquitard was thin.

The maximum total VOCs detected in G140D were very similar to G140S (See
Table 5-4). This relationship between concentrations supports the assumption that
contaminants can migrate between aquifers where the till confining layer is thin or
silty (coarse-grained). Drilling performed at the G140S/D well cluster indicated
that only a few inches of silt separate the outwash and bedrock aquifers at this
location. A similar concentration relationship was noted in the Gl 41D/G117 well
cluster, where approximately 7 ft of silt lie between the weathered bedrock surface
and the outwash aquifer. At the G141D/G117 well cluster, concentrations were
somewhat higher in the bedrock aquifer than the outwash aquifer (1 ug/L at Gl 17;
2 and 5 ug/L at G141D). However, since all these concentrations are estimated
values below the CRQL, they were considered to be essentially the same. Since
the thickness of the till aquitard was quite variable between these two locations,
and the detected concentrations in the bedrock were so similar, the thickness of the
aquitard does not appear to be a major control on contaminant migration.

Semivolatiles detected in groundwater samples include phenol, pyrene, and
phthalates. Phenol, reported in three Round 2 samples (G127,6 ug/L; G135, 2
ug/L; G136, 23 ug/L), was qualified as undetected during Round-1 due to field
blank contamination during the sampling event. Pyrene was reported at 1 ug/L in
Gl 18S-02. Bis(2-ethylhexyl)phthalate and di-n-octyl phthalate, were the only
reported organic detects in wells G121, G134, G128D, and G139. Only the
concentrations of bis(2-ethylhexyl)phthalate detected in G127 (5 ug/L) and G139
(29 ug/L) exceeded the MCL for this compound. The concentrations detected in
G128D and G134 during Round 2 were estimated concentrations below the
CRQL.

TIC Data. TIC results represent the laboratory analyst's choice of the best fit of
unidentified peaks in the sample chromatogram with library file data. All
quantitation is estimated since the response of the compound is not known.
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Tentatively-identified VOCs were detected in only two of the 23 down-gradient
monitoring wells, G128D and Gil9. The TIC in G128D was identified as
naphthalene at an estimated concentration of 15 ug/L. The TIC in Gl 19D could
not be identified.

Tentatively-identified SVOCs were detected in 16 of the 23 downgradient wells
during Round 1 and in 18 wells during Round 2. SVOC TICs were also detected
in field blanks collected during both sampling rounds. The majority of the SVOC
TICs were identified as unknown. TIC data is contained in Appendix B4.

Comparison of RIVOC Data With Site Historical Data - Appendix J contains
a comparison of VOC concentrations over time for site monitoring wells. In this
comparison, historical concentrations of benzene, 1,1-dichloro-ethane,
1,2-dichloroethene, trichloroethene, tetrachloroethene, vinyl chloride, and
1,2-dichloropropane have been plotted on graphs, along with the results of the two
rounds of sampling performed for the RI. Therefore, these graphs illustrate the
trend in VOC occurrences from 1983 to 1992. The observed consistency
indicates that the two rounds of groundwater sampling performed during the RI
are sufficient for characterization of groundwater quality at the site.

Concentrations versus time graphs were prepared for all wells installed prior to the
RI which were sampled during the RI. The graphs illustrate that the
concentrations detected during the RI sampling were consistent with those
detected during previous quarterly sampling events. Little variability in
contaminant concentrations has occurred at most sampling locations during the last
eight years, both in the outwash and bedrock aquifers. However, a few wells have
exhibited slight trends toward decreasing concentrations. These wells include
Gl 18S, G122, and G128D. No consistent trends toward increasing concentrations
have been observed.

5-3.2.2 Inorganics - Outwash Aquifer - Inorganic constituents detected in wells
in the outwash aquifer are presented in Table 5-5. No upgradient water quality
could be determined for the outwash aquifer at the site, because the outwash
aquifer does not exist upgradient of the landfill (see Section 4.4.2.1 for further
explanation). The occurrence of inorganic constituents in samples from the
outwash monitoring wells is described in the following paragraphs.

Certain metals were rarely, if ever, detected in outwash aquifer samples.
Aluminum, antimony, beryllium, cadmium, chromium, copper, selenium, silver,
thallium, and vanadium were not detected in samples from any of the outwash
monitoring wells. Arsenic was detected in samples from four outwash monitoring
wells. Cobalt and mercury were detected in samples from one monitoring well
each. Zinc was detected in samples from eight outwash monitoring wells. Cyanide
was detected in samples from three outwash monitoring wells. However, no
MCLs or SMCLs were exceeded for any of these metals in the outwash aquifer.
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Manganese was detected in 11 of the 15 outwash aquifer wells. SMCLs for
manganese were exceeded in Gl 17, Gl 18S, G122, G126, G127, G128S, G129,
and G140S. Iron was detected in samples from seven of the outwash monitoring
wells. SMCLs for iron were exceeded in five of these: Gl 17, Gl 19, G127,
G128S, and G129. These wells are all located within 300 ft of the landfill with the
exception of G122, which is located about 650 ft downgradient of the landfill.

Barium, calcium, magnesium, and potassium were detected in each of the 15
outwash monitoring wells, and sodium was detected in 13 of the 15 wells. No
MCLs of SMCLs exist for these inorganics. The highest concentrations of
inorganic constituents in the outwash aquifer were observed in Gil9 (barium,
calcium, magnesium, and potassium) and G133S (sodium). Well Gl 19 is located
less than 100 ft from the landfill. Well G133S is located immediately adjacent to •
Spring Brook. The fact that Spring Brook consistently loses water to thet
ground water system in this area suggests that surface water is the source of
elevated concentrations in this area.

Piper Tri-Linear Diagrams. Piper diagrams were constructed in order that
comparisons could be made between groundwater, surface water, and private well
samples obtained during the RI. These diagrams are presented in Appendix J2.
In these diagrams, the major cation (Ca, Mg, Na, and K) concentrations, and the
major anion (SO4, Cl, CO3, and HCOj) concentrations are plotted for each sample.
The major anion and cation composition of the samples is used to group the
samples according to similar ion composition. Waters with similar ion
compositions may share similar sources, or be impacted by similar influences. The
two lower triangles on the Piper plot present anion and cation composition. The-
anion and cation compositions are then projected up onto the central diamond to
provide an overall representation of ion composition on a percentage basis. On the
plots presented in Appendix J, the size of the circle on the central diamond
represents the relative concentration, in mg/L of ion and cation groups.

Samples with generally the same ion composition may plot as a group on the Piper
diagram, while samples with differing compositions do not plot as a group.
However, since the trilinear diagrams represent ion concentrations as percentages,
and each analysis is represented by a single point, waters with very different total
concentrations can plot in the same area on the diagram (Freeze and Cherry,
1979). Waters that result from the mixture of two different source waters may
plot on a line on the diagram between the plot of the two source waters.
Non-related waters may also plot in a linear pattern.

Piper Diagrams-Outwash Aquifer. In Appendix J, samples from the shallow
wells southwest of the landfill are plotted on one Piper diagram, and samples from
wells west of the landfill are plotted on another. The samples from the monitoring
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wells southwest of the landfill plot generally as a group, with some scattering of
data points. The samples contain approximately the same percentages of
magnesium and sodium plus potassium, but vary in the percentage of calcium
present. Similarly, the samples contain similar percentages of carbonate plus
bicarbonate, but varying amounts of chloride. Certain samples plot distinctly
outside of the group. The samples from G133S are higher in chloride, suggesting
impacts from Spring Brook. Well G123 contained anomalously high sulfate during
one sampling round. The samples from G126 plot toward the high chloride side of
the diagram, probably as a result of landfill influences.

The Piper plot of samples from wells on the western side of the landfill shows
more scatter than the plot of samples from southwest of the landfill. This scatter
suggests more diverse sources of recharge. Each of these wells had VOCs
detected in it, and probably exhibits some landfill influence.

Indicator Parameters - Outwash Aquifer. Groundwater samples collected from
the outwash aquifer were analyzed for indicator parameters including alkalinity,
chloride, sulfate, nitrate-nitrite nitrogen, total Kjeldahl nitrogen, ammonia
nitrogen, and total dissolved solids. The concentrations of indicator parameters
are summarized in Table 5-3, and the range in detected concentrations is presented
below:

Observed Range
Analyte (mg/L)
alkalinity 248 - 966
chloride 5-413
sulfate 7 - 787
nitrate-nitrite nitrogen nd -1.63
TKN nd-41.1
ammonia nitrogen nd - 28.1
TDS 184-1,600

Generally, the highest concentrations of indicator parameters were detected in
samples from outwash aquifer monitoring wells located closest to the landfill on
the downgradient edge (Gl 19, G127, G128S) and in samples from well G133S,
located adjacent to Spring Brook.

Field Parameters - Outwash Aquifer. Field parameters measured during
groundwater sampling of wells screened in the outwash aquifer are summarized in
Table 3-9. Values of pH measured in the samples ranged from 6.14 to 7.31.
Temperature ranged from 9°C to 17°C. Specific conductivity ranged from 655 to
2,470 umhos/cm. Sample color descriptions ranged from clear to light brown.
Generally, no odors were present. Turbidity was characterized as none to
moderate.
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5.3.2.3 Inorganics - Bedrock Monitoring Wells - Concentrations of inorganic
parameters detected in bedrock monitoring well samples are summarized in Table
5-5. For general comparison purposes, concentrations detected in well Gl 34 were
used to establish background comparison criteria, as described in Section 5.3.

As was the case in the outwash aquifer, certain metals were rarely detected in the
bedrock aquifer. Arsenic was not detected in G134, but was detected in two of
the downgradient bedrock wells (G135 and G139) during the second round of
sampling. Aluminum, antimony, beryllium, cadmium, chromium, copper, selenium,
silver, thallium, vanadium, cobalt, mercury, and nickel were not detected in any of
the downgradient bedrock monitoring wells. Zinc was not detected in G134, but
was present in G133D and G140D at concentrations exceeding the background
comparison criteria.. Cyanide, not detected in G134, was detected in G135 only.
No MCLs or SMCLs were exceeded for any of these constituents in the bedrock
monitoring wells.

Manganese was present in samples from five of the eight downgradient bedrock
monitoring wells at concentrations exceeding the background comparison
criterion. The SMCL for manganese was exceeded in G128D, G133D, and G138.
Iron was detected in only three of the bedrock wells, G128D, G135, and G139.
In each case, iron concentrations exceeded the background comparison criterion.
The SMCL for iron was exceeded in G128D and G139.

Barium, magnesium, potassium, calcium, and sodium were generally present in the
bedrock monitoring wells. Barium and calcium concentrations were higher than
the background comparison criteria in each downgradient bedrock well sampled.
However, the MCL for barium was not exceeded. Magnesium was detected at
concentrations less than the background comparison criterion in all the
downgradient bedrock monitoring wells. Potassium concentrations were greater
than the background comparison criterion in samples from two of the eight
downgradient wells, and sodium concentrations exceeded the background
comparison criterion in samples from seven of the eight downgradient bedrock
wells.

Concentrations of inorganics detected in the downgradient monitoring wells
frequently exceeded the background comparison criteria. It was anticipated that
the downgradient monitoring wells would have higher inorganic constituent
concentrations than the criteria, because the bedrock aquifer is recharged by the
outwash aquifer southwest of the site. Upgradient monitoring well Gl 34, used to
establish the background comparison criteria, is overlain by more than 70 ft of
predominantly clay and silt till; therefore, the bedrock aquifer in this area has much
lower recharge rate and the recharge water can be expected to have a different
chemistry than that in the western and southwestern portions of the site.
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Piper Diagram-Bedrock Aquifer. Appendix J contains a Piper plot of samples
obtained from the bedrock aquifer. The majority of the samples from these wells
plot as a group. Samples from Gl 33D plot outside the group, exhibiting higher
chloride concentrations as a result of the influence of Spring Brook. Samples from
other wells, including G136 and G135 exhibit lower magnesium than the other
bedrock wells. The majority of the samples plot in the same area as those from
upgradient well G134, and also in the same area as the private well samples.

Indicator Parameters - Bedrock Aquifer. In general, the highest concentrations
of indicator parameters in samples from the downgradient bedrock monitoring
wells were detected in G133D, located immediately adjacent to Spring Brook.
Indicator parameter sampling results are summarized in Table 5-3 and observed
ranges are presented below:

Observed Range
Analyte (mg/L)
alkalinity 20 - 386
chloride 13-269
sulfate 7-172
nitrate-nitrite nitrogen nd - 1.98
TKN nd - 3.74
ammonia nitrogen nd - 3.31
TDS 226 - 826

Field Parameters - Bedrock Aquifer. Field parameters including pH, specific
conductivity, temperature, color, odor, and turbidity were measured in samples
collected from the bedrock monitoring wells during each sampling round. These
measurements are summarized in Table 3-9. pH recorded in the samples ranged
from 6.69 to 10.94. Specific conductivity ranged from 380 to 1,440 umhos/cm.
Temperature ranged from 6°C to 13°C. Color was characterized as clear to light
brown. Generally, no odor was noted in the samples, but two contained a
hydrogen sulfide odor. Samples were characterized as having no or slight
turbidity.

53.4 Private Wells
Samples were collected from 51 private wells located southwest of the Blackwell
Landfill, and six wells located upgradient of the site. A summary of analytical data
is presented in Appendix B-5. During the private well sampling, efforts were made
to obtain all samples from untreated water. The relatively high concentrations of
sodium and magnesium detected in downgradient sample BW-PW09-01 suggest
that this sample was obtained from treated water.
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5.3.4.1 Organics - The private wells samples were analyzed for VOCs, SVOCs,
and pesticide/PCBs. All organic compounds detected in the private well samples
are summarized in Table 5-6. SVOCs were not detected in these samples. Either
1,1-dichloroe thane, cis-l,2-dichloroethene, or both, were detected at trace levels
in the following samples:

PW07 PW08 PW09 PW11
PW13 PW14 PW25 PW30
PW32 PW35 PW39 PW41
PW42 PW51 PW52

These two VOCs were found at very low concentrations, ranging from 0.60 to 2.0
ug/L in the private well samples. No groundwater standard exists for
1,1-dichloroethane. The concentrations of cis-l,2-dichloroethene detected in the
samples were far less than the MCL of 70 ug/L. Benzene was detected at a
concentration of 1 ug/L in the duplicate sample from PW42 only.

The source of the extremely low concentrations of VOCs detected in the off-site
private wells was not conclusively determined during the RI. Groundwater flow
and transport modeling performed for the site suggested that these low
concentrations could be attributable to the landfill.

Pesticide/PCBs were not detected above the CRQL in the private well samples.
However, one to three compounds were detected in samples PW33, PW41, and
PW42 at concentrations below the CRQL. Compounds detected include dieldrin
and endrin, DDE, DDD, and endrin aldehyde. These compounds, reportedly found
in private well drinking waters, are the only pesticides detected in any samples
collected during the Blackwell RI. No pesticides were detected in samples from
any of the on-site potential sources, e.g., landfill leachate or landfill gas. It should
be noted that dieldrin and endrin are used as analytical spiking compounds, and
DDE, DDD, and endrin aldehyde are degradation or "breakdown" products of the
spiking compounds DDT and endrin. Given the very low concentrations found (3
to 14 parts per trillion), it is presumed that the chemicals are unrelated to the
landfill. It is possible that these concentrations may be a result of laboratory
glassware contamination, or from historical application of pesticides in the site
vicinity.

TICs were detected in five of the 56 private wells sampled and in all of the field
blanks. The maximum number of TICs detected in any sample was two. TICs
detected included unknowns, dimethyl undecane, methylpropylcyclo-hexane, and
unknown hydrocarbons.
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5.3.4.2 Inorganics • Metals results for private well samples are summarized in
Table 5-7. A statistical comparison was performed of metals concen-trations in
upgradient private well samples versus concentrations in downgradient samples.
The statistical method used was a one-sided student's t-test (see Section 8).
Upgradient well samples used in the comparison included those collected from
PW20, PW53, PW55, PW56, and PW57. The concentrations detected in the
sample collected from PW54 were not used in the statistical comparison because
this sample is believed to represent treated water. Metals detected in
downgradient private well samples at concen-trations significantly above those
detected in upgradient samples (e.g., failed student's t-test) include: antimony,
nickel, silver, and sodium. All of the downgradient private well samples contained
one or more of these metals

The occurrence of metals in the private well samples is summarized below:

Arsenic. Arsenic was detected in 14 of the 51 downgradient private wells (Table
5-7). However, no concentrations detected in the downgradient private wells were
higher than the MCL of 50 ug/L and based on statistical comparison, arsenic is not
a chemical of potential concern. Concentrations of arsenic detected in the
downgradient private wells ranged from non-detectable to 14.2 ug/L. Arsenic is
a naturally-occurring element The difference in concentrations observed in
samples from the downgradient private wells relative to the upgradient wells is
within a reasonable range for the setting. The bedrock aquifer upgradient of the
landfill is overlain by the till. Downgradient of the site, the bedrock aquifer is
overlain by sand and gravel. It can be expected that differences in trace metal
concentrations will occur, since the aquifer is recharged by different source water
upgradient and downgradient of the landfill.

Antimony. Antimony was detected in the sample from private well PW42 at 8.2
ug/L. Antimony was not detected in any of the background private well samples
nor was it detected during either round in any of the site monitoring well samples,
or in leachate samples.

Cadmium. Cadmium was detected in four of the 51 downgradient wells (PW07,
0.37 ug/L; PW09, 0.87 ug/L; PW10, 0.59 ug/L; PW21, 0.21). None of the
detected concentrations exceeded the MCL of 5 ug/L, and cadmium is not a
chemical of potential concern, based on the statistical comparison.

Lead. Lead was not detected in samples from any of the site monitoring wells, but
was detected in samples from four of the 51 downgradient private wells (PW46,
PW47, PW50, and PW51). Only the concentration detected at PW46 (86.4 ug/L)
is higher than the Illinois Groundwater Criteria and the MCL. These lead
occurrences are attributed to the water distribution systems in the individual
homes, since lead is a component of solder. Lead is not a chemical of potential
concern in the downgradient wells, based on the statistical comparison.
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Nickel. The only downgradient detection of nickel occurred in the sample from
private well PW05 at 21.5 ug/L. This concentration is well below the MCL of 100
ug/L. Nickel was not detected in the upgradient private well samples.

Silver. Silver was detected only in the sample from private well PW51 at a
concentration of 1.2 ug/L. This concentration is below the SMCL of 100 ug/L.
Silver was not detected in samples from the upgradient private wells.

Zinc. Zinc was detected in 40 of the 51 private well samples (Table 5-7). Zinc
was not detected in samples from any of the site monitoring wells. None of the
occurrences in the private well samples exceeded the SMCL of 5,000 ug/L, and
zinc is not a chemical of potential concern, based on the statistical comparison.
The zinc in the private well samples is probably due to the water distribution
systems in these homes, because zinc is a component of galvanized pipe.

In addition to the metals summarized above, barium, calcium, magnesium,
manganese, iron, potassium, and sodium were reported in almost every private
well sample. Of these metals, only sodium was determined to be a chemical of
potential concern, based on the statistical comparison performed. These
occurrences are summarized below:

Calcium. Calcium concentrations in the upgradient private well samples ranged
from 80,900 ug/L to 112,000 ug/L. Concentrations in the downgradient wells
ranged between 70,000 and 122,000 ug/L.

Barium. Barium concentrations in the upgradient private well samples ranged
between 36 and 114 ug/L. Concentrations detected in the down-gradient well
samples ranged between 50 and 132 ug/L. Generally, the downgradient sample
concentrations were within the range of the upgradient sample concentrations, and
the MCL for barium was not exceeded at any of the samples.

Iron. Iron concentrations detected in samples from the upgradient private wells
ranged between 1,230 and 3,120 ug/L. Concentrations in downgradient private
well samples ranged between 28 and 6,998 ug/L. Samples from 44 of the 51
downgradient wells, and all five upgradient wells used for statistical purposes,
exceeded the SMCL for iron. Additionally, samples from three of the
downgradient wells and one of the upgradient wells exceeded the Illinois
groundwater criteria for iron.

Magnesium. Magnesium in samples from the upgradient private wells ranged
from 49,900 ug/L to 63,600 ug/L. Concentrations in samples from the
downgradient wells ranged from 38,500 to 77,100 ug/L.
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Manganese. Manganese concentrations detected in the upgradient private wells
ranged from 10 ug/L to 39 ug/L. Concentrations in the downgradient well samples
ranged from non-detectable to 96 ug/L. Concentrations in eight of the 51
downgradient private wells exceeded the SMCL of 50 ug/L.

Potassium. Concentrations of potassium detected in upgradient well samples
ranged from 1,770 to 3,610 ug/L. The downgradient private well sample
concentrations ranged between 490 and 7,720 ug/L.

Sodium. Sodium concentrations in the five upgradient private well samples used
for statistical comparison ranged between 9,200 and 32,400 ug/L. A concentration
of 200,000 ug/L was observed in PW54, which was not used in the statistical
comparison. (It is assumed that this result represents softened water). The
concentrations observed in the downgradient private well samples ranged between
14,000 and 356,000 ug/L. The concentration observed in the sample from PW09
(356,000 ug/L) probably also represents softened water.

Based on statistical comparison performed, sodium was found to be present in
downgradient well samples at concentrations significantly greater than those
detected in upgradient well samples. However, these elevated sodium
concentrations are not believed to be related to the Blackwell landfill. Figure 5-2
illustrates the sodium concentrations detected in samples from the on-site bedrock
monitoring wells downgradient of the landfill, and in samples from the private
wells. In this figure, it can be observed that samples from the private wells closest
to the site (PW11 and PW12) contained higher concentrations of sodium than
samples from the bedrock wells immediately downgradient of the site (G128D,
G141D, G140D, G135, G136). While the exact cause of the variable sodium
concentrations observed in the private well samples is not known, it is apparent
that many of the private well samples contain sodium concentrations that are much
higher than those observed on-site. It is possible that some of these wells are being
affected by local sources such as septic systems or Spring Brook.

Private well driller's logs, included in Appendix D5, were examined for wells
installed immediately downgradient of the site. The number assigned to each
driller's log corresponds to the well's location on Figure 3-8. These logs indicate
that the uppermost geologic unit present is often sand or gravel, and that
considerable thicknesses of sand and gravel sometimes overlie the bedrock aquifer
from which these wells draw water. Geologic conditions of this nature enhance
the probability of septic systems influencing the water quality in the private wells.

Final Remedial .investigation Report j __ December [994 _ __ Blackwell LandfiH NPL Site
Page 5-24



Piper Diagrams—Private Wells. The private well data was plotted on Piper
diagrams in the same manner as data from the site monitoring wells. These
diagrams are contained in Appendix J. Samples from the downgradient private
wells plot generally in the same area on these diagrams. The water is a
bicarbonate-type, with no dominant cation composition. The sample from PW09
plots outside the generally tight grouping. This sample is believed to represent
softened water.

The upgradient private well samples were also plotted on a Piper diagram, which
is contained in Appendix J. Only the cation plots are valid for all samples, because
sulfate was analyzed only in PW20. Since sulfate was not analyzed in the other
upgradient private wells, no anion plot, and no plot of overall ion composition,
could be made for these wells. However, when the cation data is analyzed, the
upgradient private well samples, generally show the same cation distribution as the
downgradient well samples. The percentage of calcium is somewhat higher in the
upgradient well samples.

Private well samples were also analyzed for indicator parameters, as summarized
in Table 5-3. The observed concentration ranges of these parameters are as
follows. (Note: The sampling results for PW54 were not included in the ranges
listed below since this sample is believed to represent treated water.)

Downgradient Upgradient
Private Wells " Private Wells

Indicator Observed Observed
Parameter Range (mg/L) Range (mg/L)
Alkalinity 253-417 322-354
Chloride nd-186 15-68
Sulfate 53-145 nd -108
Total Dissolved Solids 414-916 482-692
NO'+NO'-Nitrogen nd-4.13 nd
Ammonia-Nitrogen nd nd - 0.67
Total Kjeldahl Nitrogen nd -1.09 nd - 0.66

With the exception of nitrate+nitrite-nitrogen and chloride, indicator results are
generally similar between upgradient and downgradient well samples.
Nitrate+nitrite-nitrogen was detected in samples from 19 of the 23 on-site
monitoring wells sampled, but was detected in only four of the 51 downgradient
private well samples and one of the five upgradient private well sample. The
private well samples in which nitrate+nitrite-nitrogen were detected were not those
located closest to the landfill. More significantly, the sodium concentrations
detected in these four downgradient private well samples were among the highest
detected in the downgradient private well samples. It is probable that
nitrate+nitrite-nitrogen present in the private well samples is due to contamination
from private septic systems located in the residential neighborhood. Chloride was
detected in all of the downgradient private well samples. The outwash aquifer is
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shallow and unconfined. Therefore, it is reasonable to attribute the chloride in the
downgradient wells to sources such as private septic systems and road and
sidewalk de-icing.

Field parameters were measured at each private well sampled. Field parameters
are summarized in Table 3-11. pH measured in the downgradient private well
samples ranged from 6.67 ug/L to 9.42 ug/L. Specific conductivity ranged from
650 to 1,500. Temperature ranged from 11°C to 15.5°C.

5.3.5 Surface Water
Surface water samples were collected at Blackwell Landfill from Sand Pond, Pine
Lake, Silver Lake and Spring Brook. Analytical results for these samples are
presented in Appendix B-6.

Sand Pond -

Pine Lake -

Silver Lake -

BW-SW04-01

BW-SW06-01

BW-SW02-01
BW-SW 12-01

BW-SW05-01

BW-SW03-01
BW-SW13-01

Spring Brook - BW-SW-08

In addition, background sample BW-SW01-01 was collected from Silver Lake, and
background sample BW-SW07-01 was collected from Spring Brook, upstream of
the landfill (See Figure 3-3).

5.3.5.1 Organics - Surface water samples were analyzed for volatiles,
semivolatiles, and pesticide/PCBs; no organic compounds were detected in the
surface water samples.

5.3.5.2 Inorganics - A summary of metals detected in surface water samples is
presented in Table 5-8. The metals occurrences in each surface water body are
summarized below. Sample SW01, collected from the southeastern corner of
Silver Lake, was used for surface water sample comparisons in the site lakes:

Only one surface water sample was collected to represent background conditions
in the site lakes. Therefore, to provide a background comparison criteria for
inorganic and indicator parameters, investigative sample concentrations were
compared to a value two times that detected in the background sample.

Silver Lake. In the samples from the northwest side of Silver Lake (SW02 and
SW03) arsenic, copper, mercury, calcium, magnesium, potassium, and sodium
were all detected at concentrations less than two times those detected in the
background sample. Iron and barium were detected in sample SW03 at a
concentration greater than two times that detected in SW01. Aluminum and
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manganese were detected in samples SW02 and SW03 but were not detected in
the background sample SW01. Lead was detected in sample SW03 but was not
found in any of the other samples collected from Silver Lake.

Pine Lake. Arsenic was detected in Pine Lake, but was present at a concentration
less than two times the background concentrations from Silver Lake. Barium,
magnesium, calcium, iron, potassium, and sodium were all present at
concentrations less than two times those found in background sample SW01.
Manganese was detected in sample SW06 from Pine Lake but was not present in
the background sample collected from Silver Lake.

Sand Pond. Copper, potassium, mercury, and magnesium were detected in Sand
Pond at concentrations less than two times those detected in the background
sample from Silver Lake. Barium, calcium, manganese, iron, and sodium were
detected at concentrations greater than two times those detected in the background
sample.

Spring Brook. One background sample (SW07) was collected to represent
surface water conditions in Spring Brook upstream of the site. Therefore,
investigative sample concentrations of inorganic and indicator parameters were
compared to a value two times that detected in the background sample.

Aluminum, arsenic, copper, lead, zinc, barium, calcium, iron, and magnesium were
each detected in higher concentrations in the downstream sample from Spring
Brook than in the upstream sample. However, each of these metals, with the
exception of arsenic, was detected in the downstream sample at less than twice the
concentration detected in the upstream sample. Cyanide was present in lesser
concentrations in the downstream sample. These concentration variations are
attributed to natural variation, since Spring Brook loses water to the groundwater
flow system downgradient of the landfill (See Section 4). Since Spring Brook is
not recharged by groundwater downgradient of the landfill, variations in surface
water quality are not dependent on variations in groundwater quality. In addition,
there are other potential sources of contaminants for Spring Brook, including
wastewater discharge several miles upstream of the landfill.

Mercury was found in Silver Lake and Sand Pond during the September 1991
sampling round at concentrations of 0.21 to 0.34 ug/L, slightly above the CRDL
of 0.2 ug/L. The concentration of 0.21 ug/L was detected in the background
sample, BW-SW01-01. In order to confirm these results, additional samples were
collected from Silver Lake (SW12 and SW13). Mercury was found in the
additional samples from Silver Lake. However, due to the presence of mercury in
the field blank, results for these additional samples were qualified as undetected
during validation. As such, the original results have not been confirmed. Mercury
was not detected in sediments collected from these lakes.
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Piper Diagrams. Piper diagrams constructed for the surface water samples are
presented in Appendix J. The Piper diagrams illustrate that the surface waters
from the site lakes form a distinct grouping, and the samples from Spring Brook
form a separate group. The Spring Brook samples are much higher in chloride and
sodium plus potassium, relative to the lake samples. The upstream sample from
Spring Brook plots in the same area as the downstream sample. Also, the
background sample from Silver Lake plots in the same group with the other site
lake samples, from a contoarison of the Piper plots for the Spring Brook samples,
and the groundwater samples from G133S and G133D, the influence of Spring
Brook on the groundwater in this area can be observed.

Indicator Parameters. Surface water samples were also analyzed for indicator
parameters. Indicator parameter sampling results are presented in Table 5-3. As
was the case for the other inorganic parameters, twice the concentrations detected
in sample SW01 (Silver Lake) was used for comparisons with samples from the
site lakes. In samples collected from Silver Lake and Pine Lake, indicator
parameter concentrations were always less than twice the background
concentrations. In samples collected from Sand Pond, concentrations were greater
than twice the background concentrations for chloride, sulfate, and total dissolved
solids.

Samples SW07 was used for background comparisons in Spring Brook.
Concentrations of indicator parameters in downstream sample SW08 were less
than twice the concentrations detected in sample SW07.

Field Parameters. Field parameters were recorded at each surface water sampling
location, and are summarized in Table 3-12. In the site lakes, pH ranged from 6.80
and 8.79, .specific conductivity ranged from 375 to 740 umhos/cm, and
temperature ranged from 14.0 to 19.5°C. In Spring Brook samples, pH ranged
from 7.47 to 7.96, specific conductivity ranged from 270 to 275 umhos/cm, and
temperature ranged from 13 to 13.8°C.

TICs. SVOC TICs were detected in the surface water samples from Silver Lake,
Sand Pond, and Pine Lake. SVOC TICs were also detected in surface water field
blank FB01. No VOC TICs were detected in any of the surface water samples.
SVOC TICs detected include unknowns, unknown hydrocarbons, oxirane, and
octanoic acid. The greatest number of TICs (11) was detected in samples SW05
from Sand Pond.

5.3.6 Sediments
A total of 11 sediment samples were collected from site surface water bodies and
background locations. Sampling locations are shown in Figures 3-3 and 3-4.
Analytical results are contained in Appendix B-7. A summary of sampling
locations is a follows.
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Sand Pond- BW-SD04-01 BW-SD05-01 BW-SD14-01

Pine Lake - BW-SD06-01

Silver Lake - BW-SD01-01 (background sample)
BW-SD02-01 BW-SD03-01 BW-SD13-01

Spring Brook - BW-SD07-01 (background sample)
BW-SD08-01 BW-SD 12-01

Sampling locations are illustrated in Figures 3-3 and 3-4.

5.3.6.1 Organics - A summary of organic compounds detected in sediment
samples is presented in Table 5-9. VOCs were not characteristic of the sediment
samples. VOCs were only detected in the two samples collected from Sand Pond,
SD04 and SD05. Two VOCs were detected in SD04 (and the duplicate sample
at this location), vinyl chloride at a concentration of 5 ug/kg, and
1,1-Dichloroethane at a concentration of 3 ug/kg. The only VOC detected in
SD05 was carbon disulfide at a concentration of 5 ug/kg. No VOCs were detected
in any of the other sediment samples.

SVOCs were detected in both the background samples and samples from areas
potentially impacted by site run-off. The presence of SVOCs in sediments from
both background and potential run-off locations indicates that the SVOCs may not
be related to the landfill.

SVOCs detected in the sediments included PAHs and phthalates, found in Silver
Lake and Spring Brook at both background and potential run-off locations.
SVOCs were detected at each of the two background locations for which SVOCs
were analyzed, while SVOCs were detected in only three of the five samples from
areas potentially impacted by the landfill. (Note: Only five of the investigative
samples were analyzed for SVOCs.)

In general, the concentration of SVOCs was greater in site samples than in
background samples. In the case of Spring Brook, the higher concentrations at the
downstream sampling location are attributed to sources other than the landfill,
since groundwater does not discharge to Spring Brook downgradient of the
landfill.

No pesticides or PCBs were detected in any of the sediment samples.

TICs. TICs were detected in sediment samples collected in each of the site surface
water bodies. TICs were detected at both the background and potentially
site-affected locations. TICs detected included aldol, unknowns, and unknown
hydrocarbons.
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Inorganics. A summary of metals detected in sediment samples is presented in
Table 5-10.

One background sediment sample was collected from Silver Lake (SD01). One
background sediment sample was also collected from Spring Brook (SD07).
Concentrations of inorganics in investigative samples were compared to twice the
concentrations detected in the appropriate background sample.

In the sediment samples collected from the site lakes, metals concentrations were
generally less than two time those detected in the background samples from Silver
Lake (SD01). Therefore, the metals concentrations in the sediment samples from
the site lakes are attributed to natural variation, not landfill impacts.

In the sediment samples collected from Spring Brook, the downstream sample
contained metals concentrations that were generally more than two times greater
then those detected in the upstream sample. These elevated metals are not
attributed to the landfill, since groundwater does not discharge to Spring Brook
in this area (see Section 4.4.6.3).

The concentrations of chromium detected at the site were all within the common
range for natural soils (U.S.G.S., 1984) (1 - 1,000 ppm). Mercury was only
detected in one sample, SD08, at a concentration of 0.16 mg/kg. A summary of
the maximum detected concentration and sampling location of several metals is
provided below.

Metal Site Sample (mg/kg)
Arsenic 9.4 (SD06)
Chromium 17.8 (SD08)
Copper 62.9 (SD08)
Lead 28.3 (SD08)
Mercury 0.16(SD08)
Nickel 11,3(SD02)
Zinc 149 (SD08)

In general, the highest concentrations of metals detected in site sediment samples
occurred in the downstream sample (SD08) collected from Spring Brook.

5.3.7 Surface Soils
A total of eleven surface soil samples were collected from eight locations. Samples
were collected at two distinct depths at three of the locations and one depth at the
remaining jfive locations. A summary of samples collected and analytical
parameters is as follows.
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Sample Location Sampling Interval Analysis
5501 Potential Run-off Area 0"-6",6"-l2" TAL/TCL
5502 Leachate Seep Area 0"-6",6"-12" TAL/TCL
5503 Leachate Seep Area 0"-6",6"-12" . TALTTCL
5504 Background Location 0"-6" TAL/TCL
5505 Background Location 0"-6" TAL/TCL
5506 Landfill Cover Soil 0"-6" SVOOTAL/TOC
5507 Landfill Cover Soil 0"-6" SVOOTAL/TOC
5508 Background Location 0"-6" SVOC/TAL

Sampling locations are indicated on Figure 3-3. Complete analytical results are
contained in Appendix B-3.

5.3.7.1 Organics - A summary of organic compounds detected in surface soil
samples is presented in Table 5-11. VOCs were not characteristic of the soils.
The only VOC detected was 1,1,1-trichloroethane at a concentration of 2 ug/kg
in background soil samples SS04 and SS05. No VOCs were detected in either the
sample from the potential landfill run-off area (SS01) or samples from potential
leachate seep areas (SS02 and SS03).

SVOCs were detected at background location SS05, and at potential leachate seep
location SS03 (0"-6" sample). The concentrations of the individual SVOCs
detected at SS03 and SS05 were generally below the CRQL and, therefore,
reported as estimated values.

The highest concentrations and the greatest number of SVOCs were recorded at
location SS03. However, since SVOCs were also detected at a background
location off the landfill, the SVOCs at location SS03 cannot be attributed to
leachate seepage, with certainty.

No pesticides were detected in any of the soil samples at the site. The only
detection of PCBs was recorded at SS01 (0"-6"), which contained 56 ug/kg of
Aroclor 1254. The duplicate sample at this location contained 47 ug/kg Aroclor
1254- SS01 is located west of the landfill and in a run-off area from the parking
lot north of Sand Pond. It is possible that the PCB detected at this location may
have resulted from run-off from the parking area or from some other non-landfill
source. No PCBs were detected in any other samples at the site, including the
leachate samples. Since this was the only detection of PCBs at the site, it seems
unlikely that it is related to the landfill.

5.3.7.2 Inorganics - A statistical comparison was made between concentrations
of inorganics in background samples and concentrations in investigative samples.
Since three background samples were available, the statistical comparison
consisted of a one-sided student's t-test.
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A summary of metals detected in soil samples is presented in Table 5-12. In
general metals concentrations in site samples were similar to metals concentrations
in background samples. A summary of the maximum detected concentration and
sampling location of these metals is provided below. While the maximum
concentration of most metals was detected in the investigative samples, only silver
failed the student's t-test and was, therefore, retained as a chemical of potential
concern.

Site Sample
Metal Maximum (mg/kg)
Arsenic 5 (SS03,0" - 6")
Cadmium 5.7 (SS01,0"-6")
Chromium 70.8 (SS01,0"-6")
Cobalt 16.5 (SS06)
Copper 58.9 (SS01,0"-6")
Lead 36.7 (SS01 dup, 0" - 6")
Mercury . 0.2 (SS01 dup, 0" - 6")
Nickel 28.4 (SS01,0"-6")
Vanadium 39 (SS01,0"-6")
Zinc 150 (SS01,0"-6")

The highest concentrations of cadmium, chromium, copper, lead, mercury, nickel,
selenium, vanadium, and zinc occurred in site sample SS01 (0"-6") sample. The
metals concentrations detected at SS01 may be attributable to the fact that it is
located in an area which receives drainage from the parking lot near Sand Pond.
This parking lot has been closed to public automobile traffic for more than three
years, but is accessible to foot traffic. The location of SS01 is illustrated in Figure
3-3.

The following metals were detected at all soil sampling locations.

aluminum arsenic barium calcium
chromium cobalt copper iron
lead magnesium manganese potassium
zinc

Nickel, and vanadium were found at all investigative soil sampling locations.
Selenium and thallium were only detected at location SS01. Silver was only
detected only at location SS02.

53.8 On-Site Drinking Water Wells
On June 15, 1994, three on-site, upgradient drinking water wells were sampled.
These wells included the Picnic Well, Amphitheater Well, and Campround Well.
One sample each was collected from the Picnic Well and the Amphitheater Well.
Since the Campground Well provides water at six distribution points, a sample was
collected from each of these distribution points. A total of eight groundwater
samples were collected and submitted for laboratory analysis of VOCs using low-
level detection limits.
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The results of the sampling are presented in Appendix B-8. No VOCs were
detected in the samples collected at the Amphitheater Well and Picnic Well. Low
concentrations of toluene (0.2 to 0.7 ug/L) were detected in five of the six samples
collected from the Campground Well distribution points. The detections of
toluene are attributed to the PVC piping which connects the distribution points.
The piping was installed in 1976, and solvent glue was used during installation.
The detected concentrations are well below the MCL of 1,000 ug/L.

5.4 SUMMARY OF CHEMICAL CONSTITUENTS
DETECTED IN SITE MEDIA

During the performance of the RI, samples were obtained and analyzed from the
potential sources at the site (landfill leachate and gas) and the potential migration
pathways (air, groundwater, surface water, surface soils and sediment).
Additionally, off-site private water supply wells and on-site drinking water wells
were sampled to assess any potential impacts from site-related contaminants. The
following subsections summarize occurrences of chemical constituents detected in
the various media sampled

5.4.1 Landfill Leachate - Chemical constituents detected in the leachate samples
are summarized below:

• Of the organic chemical groupings present in the leachate samples, ketones
were detected at the highest concentrations (2-butanone, 17,000 ug/L).

• Ketones were detected only in the leachate and landfill gas samples from
the site; no ketones were detected in any of the other media sampled
during the RI.

• In general, the maximum concentrations of individual organics detected in
the leachate samples were relatively low, with the exception of acetone
(10,000 ug/L), 2-butanone (17,000 ug/L), 4-methyl-2-pentanone (1,100
ug/L), 2-methylphenol (17,000 ug/L), toluene (3,200 ug/L),
1,4-dichlorobenzene (940 ug/L), naphthalene (960 ug/L), and
trichloroethene (720 ug/L). All other organics detected in the leachate
samples occurred at maximum concentrations of less than 500 ug/L.

• No pesticides or PCBs were detected in any of the leachate samples.
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• RCRA Toxicity Characteristic levels were not exceeded for any of the
metals detected in the leachate samples. The RCRA Toxicity
Characteristic level was exceeded for TCE in the sample from vent SV9.
The CRQL for several of the toxicity characteristic parameters were above
the corresponding toxicity characteristic levels.

5.42 Landfill Gas - VOC occurrences in the landfill gas samples are summarized
as follows:

• Organic compound groups detected in the landfill gas samples included
chlorinated alkanes, chlorinated alkenes, aromatics, chlorinated aromatics,
ketones, and chlorofluorocarbons. Concentrations were often quite
variable for any given compound among the individual samples.

• Aromatic compounds were found .. the highest concentrations of any
compound grouping in the landfill gas samples. Toluene, detected at a
maximum concentration of 92,000 ppbv, was detected at the highest
concentrations.

• Of the organic compounds detected in site media, eight were detected only
in the landfill gas samples. While these compounds are present within the
landfill, they are not migrating to surrounding media via leachate.

5.4.3 Site Monitoring Wells - Organic constituents detected in the site
monitoring well samples are summarized below:

• Of the 32 organic compounds detected in leachate at the site during the RI,
only nine VOCs were detected in the groundwater samples.

• No pesticides or PCBs were detected in any of the site monitoring well
samples.

• 2-butanone, acetone, 4-methylphenol, and toluene, which were detected
at concentrations exceeding 1 mg/L in the leachate samples, were not
detected in the groundwater samples.

• In comparison to historical sampling data, VOC concentrations in the site
monitoring well samples have remained very low and essentially
unchanging from 1983 to the present.

• VOCs were detected in samples from 19 of the 23 downgradient site
monitoring wells sampled. The predominant VOCs detected were
degradation products of the chlorinated alkanes and chlorinated alkenes.
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• The highest concentrations of VOCs were detected in samples from
monitoring wells screened immediately downgradient of the landfill in the
outwash aquifer. The maximum total VOC concentration (162 ug/L) was
detected in well G127, located approximately 100 ft downgradient of the
landfill.

• VOCs are apparently rapidly attenuated and diluted in the outwash aquifer,
because no VOCs were detected in samples from wells G123; G122, and
G121, located between 300 and 600 ft downgradient of the landfill.

• Concentrations of total VOCs detected in the bedrock aquifer were very
taw (10 ug/L or less). VOCs were detected in samples from only three of
the bedrock well sampled, at concentrations below the CRQL.

• SVOCs were detected at very low concentrations (generally less than 5
ug/L) in seven monitoring well samples. SVOCs detected in the
monitoring well samples included phenol, pyrene, and phthalates.

• The phthalates detected in samples from G128D, G134D, G138, G139,
and G141D are probably due to laboratory contamination, since phthalates
were the only organics detected in these samples.

• MCLs were exceeded for organic constituents in samples from the
following wells: G118S (vinyl chloride, 1,2-dichloroethene,
trichloroethene); G127 (vinyl chloride, 1,2-dichloroethene,
trichloroethene); G128S (1,2-dichloropropane); G129 (vinyl chloride);
G130 (trichloroethene); G138 (benzene); G139
(bis(2-ethylhexyl)phthalate); G140D (benzene).

Inorganic constituents detected in monitoring well samples from the outwash
aquifer are summarized as follows:

• No MCLs or SMCLs were exceeded for arsenic, cobalt, mercury, nickel,
zinc, or cyanide in samples from the outwash aquifer.

• The SMCL for manganese was exceeded in samples from eight of the 15
monitoring wefls screened in the outwash aquifer. The SMCL for iron was
exceeded in samples from five outwash wells. However, with the
exception of G122 and G129, these wells are located within 300 ft of the
downgradient edge of the landfiL WeDQl 29 is located approximately 350
ft downgradient of the landfill, and well G122 is located approximately 650
ft downgradient of the landfill.
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• High concentrations of inorganic constituents detected in samples from
well G133S are attributed to this well's proximity to Spring Brook.

Inorganic constituents detected in monitoring well samples from the bedrock
aquifer are summarized below:

• Aluminum, antimony, beryllium, cadmium, chromium, copper, selenium,
silver, thallium, vanadium, cobalt, mercury, and nickel were not detected
in samples from the downgradient bedrock monitoring wells.

• Arsenic, zinc, and cyanide were detected in a few of the downgradient
bedrock well samples; however, no MCLs or SMCLs were exceeded for
any of these metals.

• Manganese was detected in five of the downgradient bedrock monitoring
well samples at concentrations exceeding the background comparison
criterion. The SMCL for manganese was exceeded in G128D, G133D,
andG138.

• Iron was detected in only three bedrock monitoring well samples. In each
case, the detected concentration exceeded the background comparison
criterion. The SMCL for iron was exceeded in G128D and G139.

5.4.4 Surface Water - The chemical characteristics of surface water samples
obtained at the site are summarized below:

• No organic compounds were detected in any of the surface water samples.

• Surface water samples from Silver Lake contained concentrations of
arsenic, mercury, copper, calcium, magnesium, potassium, and sodium less
than two times the concentration detected in background sample SW01.
Aluminum, lead, and manganese were detected in investigative samples
collected from Silver Lake, but not in the background sample. Barium and
iron were detected at concentrations greater than two times the
background concentration.

• Of the metals detected in samples from Pine Lake, only manganese was
present at concentrations greater than background (manganese was not
detected in sample SW01). Of the metals detected in samples collected
from Sand Pond, barium, manganese, calcium, iron, magnesium, and
sodium were present at concentrations greater than two times the
background concentration present in sample SW01.
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• In general, the highest concentrations of inorganic constituents detected in
surface water samples were found in samples from Spring Brook. These
concentrations are not believed to be related to the landfill, since Spring
Brook receives wastewater effluent and consistently loses water to the
groundwater system downgradient of the landfill.

5.4.5 Sediment - Chemical characteristics of sediment samples obtained at the site
are summarized below:

• No pesticides or PCBs were detected in any of the sediment samples.

• The only VOCs detected in sediment samples were detected in samples
from Sand Pond. Vinyl chloride (5 ug/kg), 1,1-dichloroethane (3 ug/kg),
and carbon disulfide (5 ug/kg), were detected in these samples.

• SVOCs were detected in both background sediment samples and samples
potentially impacted by site run-off. Site samples generally contained
higher concentrations of SVOCs than were found in background samples.

• Sediment samples from the site lakes generally contained metals at
concentrations less than two times those detected in background sample
SD01. While metals were detected in the downstream sample from Spring
Brook at greater than two times the concentrations detected in the
upstream sample, these elevated concentrations are not attributed to the
landfill. Spring Brook discharges to the water table downgradient of the
landfill, and receives wastewater effluent upstream of the landfill.

5.4.6 Surface Soils - Chemical characteristics of the surface soil samples obtained
at the site are summarized below:

N

• No pesticides were detected in any of the surface soil samples obtained at
the site.

• PCBs were detected in only one soil sample, SS01, located in a run-off
area from the parking lot north of Sand Pond.

• VOCs were only detected in two background soil samples. No VOCs
were detected in any soil samples potentially affected by landfill run-off.

• SVOCs were detected at background sampling location SS05 and in
possible historical leachate seep area sample location SS03. Therefore, the
concentrations detected at SS03 may not be a result of landfill impacts.
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• In general, the highest concentrations of metals in soil samples occurred in
site sample SS01. The concentrations detected in SSOI may result from
the fact that this sampling location receives runoff from the western
parking lot.

• Of the metals detected in the investigative samples, only silver failed the
statistical comparison with background. Silver was retained as a chemical
of potential concern in the Human Health Evaluation (Section 8).

5.4.7 Private Wells - Organic constituent characteristics of the private well
samples are summarized below:

• No SVOCs or PCBs were detected in any of the private well samples.

• The only VOCs detected in downgradient private well samples were
1,1-dichloroethane, cis-l,2-dichloroethene, and benzene. These
compounds were present at trace levels of 2 ug/L or less. No MCLs were
exceeded for these compounds.

• While pesticides were detected below the CRQL in samples from three
private wells, these detections are attributed to laboratory glassware
contamination. No pesticides were detected hi any of the leachate, landfill
gas, or groundwater samples obtained on-site.

Occurrences of inorganic constituents in the private well samples are summarized
as follows:

• Arsenic was detected in 14 of the 51 downgradient private well samples.
However, none of these detections exceeded the MCL, and downgradient
arsenic concentrations did not fail the statistical comparison with
upgradient concentrations.

• Lead was detected in samples from four downgradient private wells, but
was not detected in any samples from the site monitoring wells. These lead
occurrences are attributed to the water distribution systems in the
individual homes.

• Zinc was detected in 40 of the 51 downgradient private well samples and
the five upgradient private wells used for comparison purposes, but was
not-detected in samples from any of the site monitoring wells. The zinc-in
the private well samples is attributed to the water distribution systems in
the homes.
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Manganese was detected in samples from 24 of the 51 downgradient
private wells and the five upgradient private wells used for comparison
purposes. The SMCL for manganese was exceeded in samples from eight
of the downgradient private wells.

Iron concentrations in both the upgradient and downgradient private well
samples commonly exceeded the SMCL for iron.

Of the metals detected in samples collected from the downgradient private
wells, only silver, sodium, nickel, and antimony failed the statistical
comparison with upgradient concentrations.

While sodium detected in downgradient private well samples failed the
statistical comparison, sodium concentrations are not believed to be
site-related. Sodium concentrations in the downgradient private well
samples were commonly higher than concentrations observed in on-site
monitoring wells. Spring Brook and private septic fields are believed to be
possible sources of the elevated sodium in the private well samples.

5.5 EVALUATION OF DATA QUALITY

Data quality was assessed based on field and laboratory quality control (QC)
criteria, as described in the Quality Assurance Project Plan (QAPP). A discussion
of data laboratory and validation qualifier definitions is provided in Appendix B,
with the analytical results.

The validation process evaluates laboratory performance and sample-dependent
criteria to assess precision and accuracy of the data. Sampling was monitored
through the use of field blanks to show potential contamination introduced through
sample collection devices. Trip blanks were analyzed to monitor potential
contamination introduced through transportation. Method blanks were prepared
and analyzed in the laboratory along with the samples to identify contamination
introduced through analysis. Surrogate recovery and instrument performance
evaluated the efficiency of the analysis. Matrix spike and duplicate analyses were
used to assess accuracy and identify matrix-related problems. Raw data for each
sample were reviewed for correctness and completeness of interpretation.

Based on the data validation process, individual sample analysis results were
qualified with validation flags for usability of data. The data qualifier associated
with the numerical value is a coded description of what that value means. The
analytical laboratories performing the analyses under the Contract Laboratory
Program (CLP) are required to use qualifiers (laboratory qualifiers) when reporting
the data. When these laboratory data are validated or reviewed, another set of
qualifiers (data validation qualifiers) is used.
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The data qualifiers associated with the data have distinct definitions and are
discussed, in detail, in Appendix B. Generally speaking, there are three types of
data presented:

• Unusable data - Analytical data which have an "R" qualifier associated
with it, no matter what other qualifiers are present with the "R", are
considered unusable. An "R" qualifier overrides any other qualifiers
associated with the data point.

• Non-detect data - Analytical data which have a "U" qualifier associated
with them, are considered a non-detect. No value is reported in the
"concentration" column. The reported detection limit for the associated
analyte is noted in the "RDL" column.

• Positive detects - Analytical data which do not have "U" or "R" qualifiers
associated with them, are considered detects. The concentration of analyte
detected in the sample is reported in the "concentration" column. The
detection limit for that analyte is reported in the "RDL" column. A detect
may have qualifier(s) associated with it to further define the data quality.

Results were generally acceptable based on QC requirements for completeness,
representativeness, and comparability set forth in the Quality Assurance Project
Plan (QAPP). Some data were considered unusable (qualified "R"), due to either
laboratory QC or sample matrix effects, and were rejected for use in the RI. The
following data were considered unacceptable:

• Volatile results for samples BW-GWG117-01, BW-GWG117-91,
BW-GWG119-01, and BW-GWG126-01 were all unusable, due to
discrepancies in the analytical data between initial and re-analysis results.
These samples may have been misidentified by the laboratory. During the
second round of groundwater sampling, samples were collected at these
locations. Data from the second round of sampling were acceptable.

• Results for acetone and 2-butanone were qualified as unusable due to
unacceptable calibration response factors for the following samples:

BW-PW35-01 BW-PW36-01 BW-PW38-91
BW-PW45-01 BW-PW46-01 BW-PW47-01
BW-PW48-01 BW-PW49-01 BW-PW50-01
BW-PW51-01 BW-PW52-01 BW-PWFBQ6-01
BW-PWTB09-01
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• Results for 2-hexanone were qualified as unusable due to unacceptable
calibration response factors for the following samples:

BW-PW35-01 BW-PW36-01 BW-PW38-91
BW-PW45-01

• Results for 1,2-dibromo-3-chloropropane were qualified as unusable due
to unacceptable calibration response factors for the following samples:

BW-PW30-91 BW-PW33-01 BW-PWTB07-01

• Pentachlorophenol results for BW-SS05-0.5 were qualified as unusable
due to unacceptable low recovery of this compound in the matrix spike
analysis of the same sample.

The remaining data were of sufficient quality to be used for the interpretation and
conclusions contained in this report.

JCQUAH/MW/mb/PJV
[FHI-«»-33b]
J:\6072100\WPvRPT\RI_S.WPD
6072100-155
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CONTAMINANT FATE AND TRANSPORT

6.1 INTRODUCTION

This section provides a review of physical and chemical mechanisms that may
affect the concentration and behavior of chemicals of potential concern identified
in Section 5. Potential migration pathways are identified, and the fate and
migration of specific contaminants found in various media in and in the vicinity of
the site are discussed.

6.2 SOURCE OF CHEMICALS OF POTENTIAL CONCERN

Chemicals of potential concern have been detected in leachate within the landfill
at the Blackwell site and in the landfill gas samples collected from vents at the
landfill. The source of these chemicals in the leachate and gas is assumed to be the
municipal refuse deposited within the landfill cells. Therefore, at Blackwell, the
source is located in the subsurface environment. Chemicals from within the landfill
can become chemicals of concern if they migrate from the entombed waste and
enter the environment outside the landfill.

The primary vehicles for mobilization and transport of chemicals from the
Blackwell landfill are gas and water. Landfill gas is created in the landfill as
organic wastes are aerobically and anabolically biodegraded and decomposed. Gas
pressure within the landfill builds up until it leaks out through the paths of least
resistance. At the Blackwell Landfill 24 gas vents have been installed to release
the pressure.

Water may enter the landfill interior in one or both of two ways: 1) precipitation
may infiltrate through the soil cap over the refuse and percolate through the waste
dissolving chemicals and picking up others as particulates in suspension, and 2) if
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the waste has been placed in an excavation below the water table, groundwater
may flow through the waste dissolving chemicals and picking up and suspending
particulates. The result of either process is production of leachate, the
solution/suspension of chemicals mobilized from the waste. Some chemicals are
more easily dissolved than others, and as the leachate moves through the waste,
its characteristics change and its ability to dissolve the various substances in the
deposited waste change. It is these processes and characteristics of the
surrounding and underlying geologic materials which determine how effectively
chemicals are contained within the landfill (i.e., how effectively chemicals will be
prevented from moving out of the landfill via migration pathways into the external
environment).

Migration pathways are defined as routes along which contaminants leaking from
a landfill source (waste, leachate) may travel to potential receptors. Potential
receptors may be humans, natural ecological communities or members of those
communities (both floral and faunal), and/or domestic animals. Potential migration
pathways at and in the vicinity of the Blackwell site include:

• Groundwater
• Surface water
• Sediment
• Surface soil
• Air

Potential human receptors and risks thereto are discussed in Section 8 and
ecological receptors and risks thereto are discussed in Section 9. This section
describes the various potential pathways, between the source at Blackwell and
potential receptors, which if present could allow chemicals to migrate out of the
landfill and into the environment.

The various pathways may be efficient, less efficient, or blocked. The viability of
the various pathways is dependent on site conditions and chemical characteristics.
Site conditions can be manipulated prior to and during landfilling to decrease the
efficiency of the pathways to reduce the flux of chemicals of potential concern
from the source.

The Blackwell landfill was planned and designed to contain these wastes and limit
the migration of chemicals from the landfill structure. Measures included in the
landfill design to limit off-site migration include:

• Constructing the landfill over geologic features which have low
permeability rates, to limit leakage from within the landfill
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• Supplementing the natural low permeability features beneath the landfill
with clay, a low permeability material, to further limit leakage

• Depositing the waste in cells surrounded by low permeability materials
and placement of intermediate layers of soil material to develop stable
structure to the landfill and minimize throughflow of infiltrating water

• Including a .layer or layers of low permeability materials irr the landfill
cover, i.e., capping the landfill, to minimize infiltration of precipitation,
thus minimizing generation of leachate

• Establishing and maintaining a dense stabilizing cover of vegetation to
minimize erosion and maintain integrity of the landfill cap. A dense stand
of vegetation also serves to reduce deep infiltration, by evapo-transpiring
a portion of the precipitation which infiltrates the upper layer of the
landfill covers

• Installing gas release vents which allow gradual release of landfill gas to
the atmosphere, rather than allowing the gas to migrate off-site
underground, or allowing the gas to diffuse out through the cap

These measures and factors related to the location, climate, geological setting and
the nature of chemicals which were included with the entombed waste, all have an
effect on concentration of chemicals in landfill gas and leachate, and the various
media in the vicinity of the landfill. Leachate formation mobilizes chemicals of
potential concern; physical and chemical mechanisms attenuate or act to reduce
mobility.

6.3 PATHWAY LIMITATIONS

6.3.1 Attenuation Mechanisms in Groundwater Systems
Since the source is located in the subsurface environment, and gravity is a primary
force in the movement of water, subsurface physical and chemical mechanisms
occurring in groundwater systems play a large role in the fate and migration of
organic and inorganic contaminants. A mechanism may cause a contaminant to
remain in solution, precipitate out of solution, be adsorbed to a surface, or
transform or degrade into another compound or other compounds.

When water containing various chemical constituents moves through soil or an
aquifer containing different constituents, the concentration of materials in the
outflow solution will change in composition in a manner which depends on the
processes occurring in the soil or aquifer. Mixing, hydrodynamic dispersion,
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molecular diffusion, chemical reactions and exchange processes, and physical
adsorption all influence changes in the composition of solution flowing through the
matrix.

The following discussion summarizes each of the mechanisms commonly involved
in contaminant fate and transport in soil and hydrogeological formations.

63.1.1 Dilution - A non-reactive species introduced into groundwater or surface
water from a point source, decreases in concentration as it is transported away
from the source. This decrease in concentration (dilution) is generally mediated
by three processes: (1) diffusion, which is the movement of solute molecules from
areas of higher to areas of lower concentration, (2) dispersion, resulting from the
collisions of solution elements with the pore walls which cause changes in direction
of movement of the individual elements, and (3) differential pore velocity
distributions resulting in some portions of the introduced solution (e.g., leachate)
moving through the matrix faster than other portions. These processes all
contribute to mixing of a solution of higher concentration (leachate) with one of
lower concentration (groundwater). As groundwater flows through the matrix,
and unaffected groundwater flows into the area of mixing and additional leachate
leaks into the area, the previously mixed solution moves downgradient and the
whole process is termed miscible displacement. Attenuation by dilution of a
chemical is independent of any chemical mechanism affecting concentration over
distance. Chemical species such as chloride are affected only by dilution and these
are termed "conservative".

63.1.2 Adsorption/Desorption - Solutes may be adsorbed or desorbed by organic
matter and the colloidal fractions of soil, often strongly influencing the rate of
migration. Strongly adsorbed contaminants are relatively immobile and will not be
leached or transported by groundwater. The amount of a chemical that will be
adsorbed is a runction of the chemical in question, the geological matrix, and the
hydrogeochemical environment.

Adsorption/Desorption of Organic Compounds in Groundwater Systems -
Hydrophobic organic compounds dissolved in aqueous solutions tend to adsorb
onto solid phases that the water contacts as it moves through the soil. The amount
of contaminant that is adsorbed is a function of soil grain size, mineral
composition, organic content, solute composition, and solid concentration.

Of the variety of soil components that can influence adsorption rates, organic
carbon content is generally the most significant. Based on a chemical's organic
carbon/water partition coefficient (K^.), and the soil organic carbon content (f^),
the relative affinity of a compound for a soil matrix can be estimated. This can
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provide an estimate of the effect of adsorption on transport rates for various
chemicals.

The retardation factor of a chemical describes the effect of sorption in decreasing
the rate of contaminant transport in the liquid phase. The retardation factor is
indexed to a species unreactive with the soil colloid system. A nonreactive species,
such as chloride, would have a transport rate equal to the groundwater flow and
would have a retardation factor equal to one (Rf-1).

The retardation factor is calculated as follows:

Rf - 1 + (Pb/n) x K,,

Where:
Rf
Pb
n

- Retardation Factor (unitless)
- aquifer bulk density (g/m3)
- effective porosity (unitless)
- distribution coefficient (ml/g)

and
K, -K,'OC OC

where:
- organic carbon partition coefficient
- organic carbon fraction

Aquifer bulk density (Pb) and effective porosity (n) are assumed to be 1.8 g/cm3,
and 0.3, respectively, typical values for sand and gravel soils (Walton, 1991). The
organic carbon fraction (f^) is assumed to be 0,1 percent. These values were
assumed to represent conditions in the outwash aquifer and provide conservative
estimates of adsorption effects on solute transport in groundwater. To allow a
comparison of the effective rate of transport for various chemicals detected at
Blackwell, retardation factors were calculated for potential chemicals of concern
detected at the site and are presented in Table 6- 1 , along with other chemical and
physical properties of those chemicals.

Temperature, pH, Eh, and competition by other species have may also have an
effect on the adsorption of organic chemicals to the soil colloids, but the effects of
these factors are relatively minor compared to the factors included in the
retardation equation, above.
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Adsorption/Desorption of Inorganic Species in Groundwater Systems - The
adsorption/desorption processes of inorganic elements in groundwater systems
cannot be directly calculated because there are many more variables potentially
affecting the processes than those variables affecting adsorption/desorption of
organic species. These factors affecting inorganic species adsorption include: pH,
redox potential, Eh, microbial activity, presence and competition of other ionic
species, and distribution of charge on the colloid. While these factors are known
to affect the adsorption/desorption processes, reliable methods are not available
to quantify the factors in natural hydrogeologic environments.

Inorganic elements may have multiple valence states exhibiting different adsorption
behavior. Hydrogeochemical conditions affect how each chemical reacts.
Geological matrix components such as hydrous metal oxides (Fe, Mn), amorphous
aluminosilicates, layer lattice silicates (clays), and organic matter all provide
significant adsorptive surfaces. These surfaces adsorb chemical ions due to a pH
dependant charge. Decreasing groundwater pH generally increases positive charge
and favors anion retention, while increasing pH favors cation adsorption.
Uncomplexed ions tend to be preferentially adsorbed over complexed ions.

Although considerable descriptive and qualitative information is available for some
elements, it is not possible to predict adsorption behavior quantitatively based on
mineralogy and groundwater composition (Battelle, 1984). The synergistic effect
pH, Eh, comptexing ions, and competing ions exhibit on adsorption varies between
contaminants and matrix materials and requires further study. However,
generalizations and broad groupings of elements with similar geochemical behavior
may be made.

63.13 Biodegradation - Biodegradation may be an important fate mechanism for
organic constituents under certain conditions, particularly those which may exist
inside a landfill, such as higher temperature and lower pH, and a reducing
environment. Biodegradation may completely or partially reduce organic
concentrations, and produce microbial cells, water and carbon dioxide. Complete
biodegradation results in complete reduction to biological cells, water and carbon
dioxide. There may be intermediate steps in the metabolic pathway during which
chemical intermediates exist. If partial decomposition occurs, the original organic
compound may be transformed into a decomposition product (or products), cells
water and carbon dioxide and the decomposition product may remain. The organic
chemical is transformed in the presence of an electron acceptor, oxygen in aerobic
conditions, and nitrogen, sulfate, carbon dioxide, or certain metal complexes in
anaerobic environments.

Final Remedial Investigation Repon December 1994 Blackwell Landfill NPL Site
Page 6-6



An example of biodegradation of organic species which can occur in groundwater,
is microbially mediated reductive dechlorination of chlorinated alkanes and alkenes
(Bouwer and McCarty 1983, 1983a, Parsons et al. 1987, 1987a).
Tetrachloroethene (PCE) degrades in this manner to vinyl chloride via the
following series:

Tetrachloroethene (PCE)> Trichloroethene (TCE)> Dichloroethene (DCE)> VinylChloride

Biodegradation of BETXs (aromatic hydrocarbons) may also occur under aerobic
conditions present in the vadose zone. Other persistent contaminants may resist
biodegradation.

6.3.1.4 Oxidation/Reduction - As groundwater moves through an aquifer,
hydrochemical and biochemical reactions tend to deplete oxygen in the
groundwater and develop reducing conditions. This trend may be offset by
oxidation of organic matter metabolized by microorganisms. The general decrease
in dissolved oxygen produces H* ions. This decrease in pH may be offset by the
reaction of the H* ion with various minerals (buffering). When all dissolved
oxygen (DO) is consumed (DO generally less than 0.05 mg/L), and other oxidizing
agents are also consumed, the environment may become so strongly reducing, that
organic compounds may undergo anaerobic degradation. For this to occur, the
microorganisms must have sufficient consumable material (organic matter) for an
energy source, nutrients (nitrogen, sulfur, phosphorus, micronutrient-metals), and
climatic stability (temperature).

In groundwater systems, pH and the redox potential (Eh, the the energy gained in
the transfer of 1 mmol of electrons from an oxidant to H2) are interdependent.
Many redox reactions proceed at a slow rate, and may be irreversible.

6.3.1.5 Precipitation - As groundwater moves through an aquifer, dissolved
metals may precipitate out as metal particles, salts, or oxides into the aquifer
matrix. This process, precipitation, has the effect of reducing the dissolved metals
concentration in the groundwater. The solubility of metal species present in the
aquifer matrix controls precipitation of metal contaminants in groundwater. The
thermodynamic behavior of various species may be used to predict the most stable
phase that will form in the environment. The evidence for the existence of
solubility-controlling solid phases is often indirect, such as comparison of ion
activity products to solubility products. Hydroxide and carbonate solids, stable at
neutral to high pH values, often control precipitation rates.

6.3.1.6 Volatilization - Volatilization is the process of the transfer of a chemical
from the liquid or solid phase to the gas phase. Because groundwater is a
subsurface liquid, it and its constituents do not get the high degree of exposure to
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a gaseous medium (in the Blackwell environment this would be air) needed for a
significant amount of volatilization to take place. A fluctuating groundwater table
would periodically wet upper aquifer layers and recede. This would allow
infiltration of air into the soil, where volatilization of compounds could then occur.
The following rise of the water table would displace the air which infiltrated and
accepted volatilized chemicals from the groundwater.

Migration of organic contaminants from the site through volatilization is dependant
on site factors including spil porosity and texture, moisture content, nature of the
surface (roughness and vegetation), and climatic conditions such as temperature
and wind speed. Volatilization is also dependent on chemical specific properties
such as Henry's Law constjant and diffusivity. The process involves desorption of
the contaminant from the soil into the soil water, diffusion into the water,
interphase mass transfer between the water and the air, diffusion out of the soil
pores and into the ambient air.

Greater volatilization occurs in other media and will be discuss further later in this
section.

63.1.7 Hydrolysis - In an aqueous solution such as groundwater, free metal ions
are complexed with water, i.e., they are hydrated. These hydrated metal ions may
interact with acids and bases by donating a proton to water; or water may
dissociate and donate a proton to a base. These reactions are called hydrolysis.
The equilibria of such reactions are affected by pH and the buffering capacity of
the solution. Although hydrolysis is not a primary process in attenuation of
chemical concentration in groundwater, it may occur in specific environments.

6.3.2 Attenuation Mechanisms in Other Media
Chemicals of potential environmental concern may also migrate into media other
than groundwater and they may migrate from groundwater into other media
including:

• Surface water
• Sediment
• Surface soil
• Air

Different physical and chemical attenuation mechanisms occur in these media.
Some mechanisms occur in more than one media. Therefore, the following
discussion focuses on the mechanisms and identifies the media in which the
mechanism may be operating at or in the vicinity of the Blackwell site. The
processes involved with most of the attenuation mechanisms were described in the
discussion of attenuation mechanisms in groundwater. Details and differences in
the processes particular to these other media are described in the following
discussion.
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6.3.2.1 Dilution - Dilution of solutes occurs in all other above listed media.
Diffusion in surface waters and ambient air can occur more readily than in
groundwater, since these fluids are not constrained by a soil or aquifer matrix, and
mixing can be very thorough, based on velocity and turbulence of flow.
Temperature varies more, contributing to greater circulation and mixing of
solutions.

Sediments may be exposed to different units of surface water in a flowing stream
(Spring Brook, West Branch of the DuPage River) and to a lesser degree in lakes,
although mixing will occur due to temperature induced currents, especially in
spring, when temperature inversion in the lake initiates vertical mixing.

Dilution occurs in the surface soil matrix by the mixing of closely held soil water
containing chemicals of potential concern, with infiltrating precipitation water.
Some of this diluted solution becomes leachate or otherwise moves through the
soil profile, possibly to the groundwater.

6-3.2,2 Photolysis - Certain chemicals of potential concern are subject to reactions
initiated by the energy of sunlight. These reactions would occur more readily in
the air and in the upper layers of surface water, where potential chemicals of
concern are readily exposed to sunlight. These reactions are affected by
temperature and the presence of other reactive species.

6~3.23 Adsorption/Desorption - The adsorption/desorption mechanism described
in the section on groundwater attenuation mechanisms also functions in surface
soils and sediments and, to a lesser degree in surface waters. Adsorption in surface
waters is dependent on suspended colloidal and organic material.

Adsorption and desorption occurring in surface soils is similar to that in aquifer
matrices, but often surface soil pore spaces may contain air, resulting in
unsaturated flow. The water in which potential chemicals of concern may be
present may be more closely held to the soil matrix, along with the chemicals of
potential concern. Adsorption and desorption in sediments is affected by the
texture of the sediments, organic matter content, both determining colloidal
availability, and by the chemical properties of the water saturating the sediment.

6.3.2.4 Biodegradation - Microbes inhabiting surface waters, sediments, and
surface soils may utilize various organic chemicals in the manner described in
section 6.3.1.3 and cause transformations and/or total degradation of potential
chemicals of environmental concern. Since these media are likely to contain higher
levels of oxygen, decomposition may be more likely to occur aerobically.
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63.2.5 Precipitation • Precipitation can occur in surface water, surface soils, and
to a lesser degree in sediment. The mechanism operates as described in section
6.3.1.5 and may be influenced to a greater degree by the presence of oxygen in
these media than in groundwater.

6.3.2.6 Volatilization - Volatile compounds may diffuse directly into soil vapor
or into voids within a landfill and migrate to the surface through soil pores or vents
constructed through cover layers to relieve accumulations of landfill generated
gases. Depending on geologic formations under and surrounding a landfill, gas
may or may not migrate through subsurface pathways to potential receptors.

Volatilization from still surface waters such as the lakes and streams and rivers
with smooth (not turbulent) flow would be expected to be minor since the ratio of
surface area to volume is low.

633 Summary of Attenuating Effects
The source of chemicals of potential environmental concern is the municipal waste
entombed within the landfill at the Blackwell Forest Preserve. Potential chemicals
of environmental concern are mobilized primarily by water, from infiltrating
precipitation, which passes through the waste, dissolving constituents to form
leachate. This aqueous solution may leak out of the landfill, potentially carrying
chemicals of concern along migration pathways to potential receptors.

The transport of chemicals of potential concern is attenuated by the liner and
geological formation beneath the landfill and by the cell walls within the landfill.
These features consist of low permeability materials and contain clay, which has
a high capacity to adsorb chemicals of potential concern. Further attenuation
occurs as groundwater moves away from the landfill by dilution,
adsorption/desorption, biodegradation, oxidation/reduction reactions,
precipitation, and volatilization.

6.4 FATE AND MIGRATION OF SITE CONTAMINANTS

6.4.1 Leachate
While leachate itself is not considered a pathway, it is the primary source of
contamination that may impact other media.

Leachate samples collected from the Blackwell Landfill contained a variety of
compound 'groupings, including chlorinated alkanes and alkenes, ketones,
aromatics, and phenols. Of these, chlorinated alkenes and alkanes were also
detected in groundwater outside the landfill. Chlorinated alkanes and alkenes are
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subject to biodegradation under reducing conditions found in the leachate. The
ketones acetone, 2-butanone, and 4-methyl-2-pentanone, all highly soluble and
mobile in water, were found at part per million ranges in leachate, but were not
found in groundwater. Ketones undergo slow anaerobic biodegradation. Phenols,
although generally quite soluble and mobile, biodegrade rapidly in. aerobic
conditions, and at a somewhat slower rate under anaerobic conditions.

6.4.2 Groundwater
6.4.2.1 Organic Species in Groundwater • Organic compounds detected in
groundwater at the Blackwell site include chlorinated alkanes and chlorinated
alkenes, and smaller amounts of benzene, carbon disulfide, phenol, pyrene, and
phthalates.

Chlorinated alkenes and alkanes found in groundwater include species of the
degradation series: PCE> TCE> DCE> vinyl chloride. 1,2-dichloropropane and
1,1-dichloroethane were also found in both leachate and groundwater. These
compounds are subject to microbially-mediated reductive dechlorination in
reductive groundwater systems. This process transforms species of the PCE
decomposition series to the next compound along the series toward vinyl chloride,
evolving chlorine in the process.

Hydrolysis of chlorinated solvents within the groundwater phase is a possible
degradation pathway, but reaction rates would be expected to be extremely slow
and account for transformations of small amounts of these chemical species.

Phenol was the only semivolatile compound detected in both leachate and
groundwater. Phenol, which may be produced through the decomposition of
organic matter, was found at similar concentrations in both media (maximum
detected concentrations of 26 and 23 ug/L, respectively).

Pyrene, a PAH, is a fairly insoluble compound that tends to be strongly adsorbed
to the soil matrix. Pyrene was only found in one monitoring well from one round,
and therefore may not be site related.

6A3»2 Inorganic Species in Groundwater • Groundwater downgradient of the
landfiB contained a variety of metals. Iron and magnesium are the only metals
present above regulatory limits. These metals are known to be elevated in
groundwater on a regional scale.
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Mercury was detected in leachate and groundwater. Detected concentrations of
mercury in groundwater are below the MCL of 2 ug/L. Mercury is strongly
adsorbed to organic matter, although the presence of chloride in solutions
containing mercury has been shown to inhibit this effect. Mercury tends to be
more mobile under oxidizing conditions.

Cyanide was detected in leachate, groundwater and surface water samples at
similar concentrations (11 to 13 ug/L), well below the MCL of 200 ug/L. Cyanide
exists in water as HCN, a weak acid. CN" has a strong affinity for many metal
ions, in particular iron(II), forming stable iron complexes. Cyanide also may form
less stable complexes with cadmium, tin, zinc, and lead. This tendency to form
metal complexes is pH dependent, and favors a high pH. Biological degradation
of cyanide complexes may occur in aqueous environments.

6.4.3 Private Wells
6.4 J.I Organic Species in Private Wells - Records indicate that private wells are
generally screened in the bedrock (dolomite) aquifer. Organic compounds were
detected in private wells, these include 1,1-dichloroethane and 1,2-dichloroethene.
These compounds have low retardation factors indicating they are mobile in
groundwater. These compounds are subject to microbially-mediated reductive
dechlorination in reductive groundwater systems.

Concentrations of the pesticides dieldrin, endrin and its breakdown products, and
the breakdown products of DDT (DDD and DDE) were reported. These
compounds are all strongly adsorbed to soils and sediments, and have long
half-lives. As discussed in Section 5, these compounds are likely due to laboratory
contamination, and are not site related. This assumption is supported by the fact
that these compounds were not found in leachate, groundwater, sediment or soil
samples from the site.

6.4.3.2 Inorganic Species in Private Wells - Lead was detected in the leachate
and private well samples. Concentrations of lead in the private well samples were
all below the U.S. EPA action level of 15 ug/L, with the exception of PW46. Lead
occurs in the Pb*2 state in groundwaters and may form carbonate, hydroxide, and
phosphate compounds, with solubility decreasing with increasing pH. Lead is
strongly adsorbed on soil organic matter and clay.

6.4.4 Surface Water
Surface water may become a migration pathway for chemicals of potential concern
if the chemicals are carried in groundwater discharging into surface waters, runoff
from the landfill, and/or leachate seeping out of the landfill. Heavy vegetation on
the the Blackwell Landfill serves to minimize erosion by runoff so contributions of
chemicals of potential concern from runoff would be negligible.
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Leachate seeps were reported in the past on the southwest border of the landfill.
However, these were repaired. Surface water is present in Sand Pond, Pine Lake,
Silver Lake, and in Spring Brook and the West Branch of the DuPage River.
Groundwater discharges to surface water in the lakes and river. Spring Brook
discharges to groundwater downgradient of the landfill and therefore does not
receive groundwater discharge.

6.4.4.1 Organic Species in Surface Water - Organic compounds were not
detected in the surface waters at the site.

6.4.4.2 Inorganic Species in Surface Water • Metals detected in surface waters
at concentrations above background include copper, mercury, lead, and zinc.

Copper exists in the the +1 or +2 valence states in aqueous media. In oxidizing
conditions found in the surface water, Cu*2 would predominate. At low
concentrations with the pH above 7, copper is strongly adsorbed by clay
(sediment) and organic matter. Mechanisms include complexation by organic
matter and adsorption. Copper concentrations detected in leachate, private wells
and surface waters were similar, ranging from 39 to 72 ug/L.

Mercury is expected to be strongly adsorbed to organic matter present in the
surface waters. Mercury was found at low concentrations in Silver Lake and Sand
Pond. An attempt was made to confirm these results through the analysis of
additional site and background samples. However, due to the presence of mercury
in the associated field blank at concentrations similar to those found in the site and
background samples, no confirmation could be made.

Zinc was found in surface water samples from Spring Brook. Zinc was also found
in all the sediment samples. Zinc at the concentrations found is expected to be
adsorbed by iron, aluminum and manganese-oxides.

6.4.5 Sediments
Movement of chemicals from a source to sediments, generally occurs by the
discharge of contaminated groundwater and the overland transport of
contaminants by surface runoff, either or both dissolved in the water or adsorbed
on eroded soil particles. As with migration to surface water, due to the density
and vigor of vegetation at the Blackwell Landfill, this erosion effect is minimal.

6.4.5.1 Organic Spedes in Sediment - Organic compounds detected in sediments
include vinyl chloride, carbon disulfide and 1,1-dichloroethane detected at low
(below the CRQL) concentrations in Sand Pond. Carbon disulfide is a natural
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product of anaerobic biodegradation of sulfates, and is likely the result of the
decomposing aquatic vegetation present in the lake. Vinyl chloride and
1,1-dichloroethane are not naturally occurring compounds. Both would be
expected to be mobile in the surface water, and not adsorbed to the sediment.
However, neither of these compounds were detected in surface water samples
from Sand Pond. This apparent discrepancy may be explained by the fact that the
detected concentrations were so low, or by the sorption of these compounds to
carbon in the sediments.

Additional organic compounds detected in the sediment include PAHs and
phthalates. As shown on page two of Table 5-2, these SVOC compounds,
detected in sediments, were not detected in leachate. Also, both of the compound
groupings were found in background sediment samples at similar concentrations.
Low concentrations (below or near the RDL) of PAHs are commonly due to small
particles of asphalt present in sample. Other potential sources of PAHs include
residues from motor vehicle traffic and man-made fires. Therefore, it is unlikely
that these compounds are related to the landfill.

6.4.5.2 Inorganic Species in Sediment - Metals detected in the sediments include
chromium, copper, lead, and mercury. Chromium, detected in the sediments but
not the surface water, is strongly adsorbed by soil minerals through specific
adsorption and ion exchange. Copper, detected in all locations, is strongly
adsorbed by organic matter and iron and manganese oxides at lower
concentrations. Lead, detected in sediments from all locations, is expected to be
strongly adsorbed to clay and organic matter. Mercury would also be strongly
adsorbed to organic matter.

6.4.6 Surface Soils
6.4.6.1 Organic Species in Surface Soils - Surface soil samples were collected
from several locations aj the site. 1,1,1-Trichloroethane was detected in two
samples at 2 ug/kg. This compound was not detected in the leachate, but was
found in one groundwater sample. The source of this compound in surface soils
is unclear, as it is expected to volatilize completely. No other VOCs were found
in the surface soils.

As with those detected in sediments, PAHs detected in surface soils for the most
part, were not detected in leachate. This indicates that these SVOCs probably did
not migrate to the media in which they were detected from the landfill. Also,
PAHs were found in background surface soil samples, and are likely the result of
other human activities in the area, unrelated to the site.
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6.4.6.2 Inorganic Species in Surface Soils - Metals detected in surface soils at
concentrations significantly above background include chromium, mercury,
selenium, silver, and thallium. Selenium and silver were detected at SS01, but not
on the landfill. Selenium is believed to be significantly adsorbed by aluminum and
iron oxides. Chromium (ffl) is strongly adsorbed by soil minerals through specific
adsorption and ion exchange mechanisms. Mercury is strongly adsorbed by
organic matter.

6.4.7 Air
Ambient air at the Blackwell Landfill may receive landfill gas emanating from the
gas vents on the landfill. Concentrations of constituents of the gas is dependent
on the rate, volume, and composition of landfill gas generated. The rate of landfill
gas generation is dependent on the age and moisture content of the refuse, the size
and composition of the landfill, the quantity and quality of available nutrients,
temperature, and the pH and alkalinity of the landfill. Gas generation in the
reducing environment of the landfill is largely the product of the anaerobic
decomposition of the refuse. Gas generation may be inhibited by either limitations
on the above factors, or by the presence of toxic organic solvents or the common
salts of sodium, potassium, magnesium, calcium, sulfides, or ammonium.

Once generated, the gas is emitted through the vents to the surrounding air. The
dispersion of the gas is affected by wind speed, turbulence, temperature, height of
the release point above the surrounding area,and the roughness of the surrounding
area. Although VOCs were detected in landfill gas collected from some vents,
VOCs were not detected in landfill gas sample LGAA-1, collected downgradient
of the landfill. Dilution of airborne VOCs by the dilution mechanisms of diffusion,
dispersion, and mixing as the emitted gas is displaced, is the common form of
attenuation of VOCs in air.

SGW/mls/MW/PJV
[phi-#»-33c]
6072100-155
J:N6072100vWP\RPTNRI_6.WPD-phi
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7

APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

Federal and State Applicable or Relevant and Appropriate Requirements (ARARs)
were identified for potential remedial alternatives at the Blackwell Landfill site.
The purpose for identifying ARARs prior to the beginning of the FS is to allow the
identification of those ARARs where current data requirements are lacking. This
would allow the persons conducting the RI/FS the opportunity to fill these
requirements and to address relevant issues. The ARARs which may be pertinent
to the Blackwell site are presented in the following sections. Additionally, a list
of potential remedial alternatives (Table 7-1) has been developed.

It is not the purpose of this section to suggest a particular remedial alternative, but
only to identify potential ARARs for each of the generic remedial alternatives
which may be found to be appropriate as a result of the FS.

One of the primary objectives of the RI at the Blackwell site was to generate
sufficient data for the development of a FS. It is the purpose of the FS to further
evaluate alternatives for the appropriate extent of remedial action, if any, to
achieve or comply with ARARs, standards, limitations, criteria or goals and/or to
prevent or mitigate the migration, release, or threatened release of hazardous
substances, pollutants or contaminants from the Blackwell site.
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7.1 ARARS OVERVIEW

National Contingency Plan (NCP) revisions (1985 and 1990) require selected
remedies to attain or exceed ARARs. In addition, the NCP requires consideration
of other pertinent Federal criteria, advisories, and guidance, as well as State
standards. In 1986, the Superfund Amendments and Reauthorization Act (SARA)
Section 121(d) codified and expanded the ARARs concept. Under
Section 121(d)(2)(A) of SARA, remedial actions must attain a level or standard
of control which attains any standard, requirement, criteria, or limitation under any
Federal environmental law, including but not limited to, the Toxic Substances
Control Act, the Safe Drinking Water Act, the Clean Air Act, the Clean Water
Act, the Marine Protection, Research and Sanctuaries Act, and the Solid Waste
Disposal Act, which are determined to be legally applicable or relevant and
appropriate.

SARA also requires remedial actions to achieve a level or standard of control
which attains any promulgated standard, requirement, criteria, or limitation under
a State environmental or facility siting law that is more stringent than any Federal
standard, requirement, criteria, or limitation and is legally applicable or relevant
and appropriate.

SARA Section 121(d)(4) of SARA provides for waivers of ARARs under six
different types of circumstances. These include:

• Where the remedial action is an interim measure and where the final
remedy will attain the ARAR upon its completion

• Where compliance with the ARAR will result in a greater risk to human
health and the environment than other options

• Where compliance with the ARAR is technically impractical

• Where an alternative remedial action will attain the equivalent standard of
performance of the ARAR

• For State requirements, where the State has not consistently applied the
State requirement in similar circumstances

• For Section 104 remedial actions, where compliance with the ARAR will
not provide a balance between protecting public health, welfare, and the
environment at the site with the availability of Superfund money for
response at other sites (fund-balancing)
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SARA Section 121(e) states that no Federal, State, or local permit shall be
required for the portion of any remedial action conducted entirely on-site. On-site
is defined to include the areal extent of contamination and all suitable areas in very
close proximity to the contamination necessary for implementation of the response
action. This exemption only applies to the administrative requirements of the
permit. On-site actions must still comply with the substantive requirements that
permits enforce.

Substantive requirements pertain directly to actions or conditions in the
environment. Health- or risk-based restrictions (e.g., MCLs), technology-based
requirements (e.g., incinerator standards), and location restriction (e.g., wetlands)
are examples of substantive requirements.

Administrative requirements are those mechanisms that facilitate the
implementatio
include appro\
requirements.

Administrative requirements are those mechanisms that facilitate the
implementation of the substantive requirements of a statute or regulation. These
include approval and issuance of permits, as well as reporting, and recordkeeping
VOS1I HfOtV»*»TltO

7.2 DEFINITION OF ARARS AND TBCS

The NCP identifies two categories of remedial action requirements:

• ARARs
• Other criteria, advisories, guidance, and proposed standards

to-be-considered (TBCs)

An ARAR can be either "applicable" or "relevant and appropriate" to a remedial
action. Applicable requirements are those cleanup standards, standards of control,
and other substantive environmental protection requirements, criteria, or
limitations, promulgated under Federal or State law which are legally applicable
at the site. These requirements specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a site.

Relevant and appropriate requirements are those clean-up standards, standards of
control, or other substantive environmental protection requirements, criteria, or
limitations promulgated under Federal or State law which are not applicable to
circumstances at a site, but do address problems or situations sufficiently similar
to those encountered at the site and are appropriate for use at the site.
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TBCs are other Federal and State criteria, advisories, guidance, and proposed
standards that are not legally binding, but may provide useful information or
recommended procedures. For example, TBCs may be used to set clean-up levels
where no ARARs exist for a particular situation, or existing ARARs do not ensure
protectiveness. TBCs generally fall within four categories:

• Health effects information
• Technical information
• Pob'cy
• Proposed rules and regulations

7.3 IDENTIFICATION OF POTENTIAL ARARs AND TBCs

Federal and State ARARs were identified, based on the list of potential remedial
alternatives for the Blackwell site. The preliminary list of remedial alternatives is
presented in Table 7-1. A summary of potential ARARs with respect to these
alternatives is presented in Table 7-2. These alternatives will be evaluated further
in the Feasibility Study.

The ARARs are divided into three categories, as defined in the revised NCP:

• Chemical-specific requirements
• Location-specific requirements
• Action-specific requirements

Chemical-specific ARARs are usually health- or risk-based requirements often
expressed as numerical values which, when applied to site-specific conditions,
establish the acceptable amount of a chemical that may be found in, or discharged
to, the ambieni environment. Currently, there are only a limited number of
chemical-specific requirements. Location-specific ARARs are requirements which
place restrictions either on the concentration of hazardous substances or the
conduct of activities solely because they are in specific locations (i.e., wetlands,
floodplains, historic places, etc.). Action-specific ARARs are usually technology-
or activity-based requirements which are triggered by the particular remedial
activities that are selected to accomplish a remedy (i.e., capping, incineration, air
stripping, etc.).

Chemical-specific, location-specific, and action specific ARARs and TBCs are
presented and discussed individually below.
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73.1 Chemical-Specific ARARs
Chemical-specific ARARs include state and federal requirements regulating
contaminant levels in various media. The chemical-specific ARARs are important
in developing remedial objectives that comply with regulatory requirements or
guidance (as appropriate). Chemicals detected at the Blackwell site were used as
the basis for identification of potential chemical-specific ARARs.

7.3.1.1 Air - Illinois Administrative Code Title 35 (Title 35) Parts-201 through
217 provide the state ARARs for air emissions and for air pollution control
equipment. The state regulations are designed to prevent violations of the Federal
National Ambient Air Quality Standards (NAAQS) for sulfur dioxide, paniculate
matter, carbon monoxide, ozone, nitrogen dioxide, and specific hazardous
pollutants (NESHAPs). Emissions from landfill gas flares or air strippers would
be regulated under this code. As these sources are not specifically exempt under
Part 201, these sources may need to meet air emission ARARs. The generic use
of organic material regulations contained in Title 35 Section 215.301, which limits
emissions of photochemically reactive material (e.g., VOCs) to less than eight
pounds/hr, is a potential chemical specific air emission ARAR for these operations.
If VOC emissions exceed eight pounds/hr, controls may be required to reduce the
emissions by 85 percent. Allowable VOC emissions, however, are typically
determined on a case-by-case basis by the IEPA. Specific hazardous substance
ARARs for chemicals of concern at the site may be promulgated in the future as
part of the Clean Air Act Amendments.

7.3.1.2 Groundwater - Maximum concentration limits (MCLs) and non-zero
maximum concentration limit goals (MCLGs), identified in the Safe Drinking
Water Act (SDWA), are typically used as groundwater ARARs. These values are
summarized in Table 7-4 for the contaminants detected in the groundwater and
leachate at the Blackwell site. Groundwater quality standards promulgated under
35 Illinois Administrative Code Part 620, Groundwater Quality, also represent
groundwater ARARS. These values are also summarized in Table 7-4.

7.3.1.3 Soils • The State of Illinois has not developed specific cleanup levels for
soils. Cleanup levels are determined on a site by site basis and relate to drinking
water standards, soil type, and background concentrations.

133. Chemical-Specific TBCs
A summary of potential TBCs is presented in Table 7-3. Proposed Resource
Conservation and Recovery Act (RCRA) Corrective Action levels for Appendix
vm hazardous constituents presented in the July 27, 1990 Federal Register
(proposed RCRA Correction Action Rule) have been included as TBCs. Proposed
RCRA Corrective Action levels can be used to determine the potential need for
further investigation and/or remedial action at RCRA treatment, storage, and

Final Remedial Investigation Repon________December 1994___________Blackwell Landfill NPL Site
Page 7-5



disposal facilities (TSDFs). These values have been included as TBCs since they
are based on U.S. EPA toxicity data and human exposure scenarios.

Table 7-4 includes proposed RCRA corrective action levels for contaminants
detected in the groundwater and leachate at the Blackwell site.

7.3.3 Location-Specific ARARs
Wetland areas have been identified at the Blackwell site (see Figure 4-2). The
regulatory requirements of Section 404 (Dredge and Fill) of the Clean Water Act
and Section 10 of the River and Harbors Act are potential ARARs. Likewise,
potential ARARs relating to the impact or management of floodplains (Executive
Order 11988 - Floodplain Management, 33 CFR 209 - Navigation and Navigable
Waters, and Sections 1008 and 4004 -RCRA Criteria for Classification of Solid
Waste Disposal Facilities) may be ARARs since the West Branch of the DuPage
River flows by the site.

73.4 Action-Specific ARARs
Action-specific ARARs are regulatory requirements defining acceptable treatment
and disposal procedures for the particular actions presented in the alternatives.
The primary actions considered in the alternatives are containment, landfill gas
controls, groundwater and/or leachate extraction, and wastewater treatment
discharge to surface water or publically owned treatment works (POTW).

Although the Blackwell site is not an operating landfill and was never permitted
under Illinois regulations, ARARs for existing landfills may be relevant and
appropriate. Solid waste activities for existing landfills (containment, gas control,
and leachate extraction) have been regulated by the Illinois Solid and Special
Waste Management Regulations (Title 35 m. Adm. Code Part 807, adopted Juh
19,1973). Section 807.305 requires the final cover to consist of 2 ft of compacted
soil. Part 807, Subpart B, requires closure to be accomplished in a manner that
minimizes the need for further maintenance and manages any further release to
groundwater, surface water or the atmosphere, to protect human health and the
environment.

Solid waste regulations, Title 33 El. Adm. Code, Pans 810 through 815 have been
adopted (Illinois Pollution Control Board, August 17,1990, effective September
19,1990). Part 811 establishes standards for new solid waste landfills for location,
drainage control, landfill gas and leachate control, groundwater quality, final cover
and post-closure care. Part 814 defines the conditions for existing solid waste
units, whereby provisions of Part 811 may apply. Section VI, Sub-pan F of 40
CFR part 258 - Subtitle D of RCRA, effective October 9, 1993, pertains to the
Closure and Post-Closure Care of Landfills.
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Since the Blackwell Landfill was closed in 1973 and, therefore, did not operate
under Part 807, the site is not considered a new landfill facility or disposal unit as
defined in 35 IAC 810.103 or an existing unit under 35 1AC 814. However,
requirements of 35 IAC Parts 807 and 814 address landfills, therefore, portions of
these regulations may be relevant and appropriate.

40 CFR 131 and Title 35 Part 304 presents U.S. EPA and the State of Illinois
water quality criteria, respectively. DuPage County regulations 'concerning
discharge to surface waters are contained in its Storm Water and Flood Plain
Ordinance. Water quality criteria are often used by permitting Agencies in the
establishment of effluent criteria when issuing NPDES permits. Applicable water
quality criteria would have to be met if groundwater treatment system effluent is
discharged to the West Branch of the DuPage River or Spring Brook.

ARARs for point source discharges of wastewater to surface waters are provided
by the National Pollutant Discharge Elimination System Permit Regulations (40
CFR Part 122) and the Illinois Water Pollution Control Rules (Title 35 111. Adm.
Code Parts 301-309). Effluent discharges to the sewer system would be covered
by U.S. EPA pretreatment regulations contained in 40 CFR Part 403, State of
Illinois regulations contained in Illinois Administrative Code 35 Subpart C, Parts
307 and 310 and Chapter 36 of the DuPage County Code, the DuPage County
Water Supply and Distribution and Wastewater Treatment Ordinance. Wastewater
discharged to a POTW system must not harm the system, pass through the system
untreated, or result in contaminated sewage sludge.

The Army Corps of Engineers Permit Program Regulations (33 CFR Part 320), as
they relate to the potential construction of a permanent outfall structure associated
with surface discharge of treated effluent to surface water systems is a potential
ARAR.

Occupational Safety and Health Administration (OSHA) permissible exposure
limits (PELs) and American Conference of Governmental Industrial Hygienists
(ACGIH) threshold limits values (TLVs) are potential ARARs pertaining to on-site
worker exposures to airborne contaminants.

lpht-600-331
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8

HUMAN HEALTH EVALUATION
8.1 INTRODUCTION

Section 300.430 of the National Oil and Contingency Plan (NCP 1990) states that
the purpose of the remedial process for a contaminated site is to implement
remedies that reduce, control, or eliminate risks to human health and the
environment. The mandate of the Superfund program is to protect human health
and the environment from current and potential substance releases, as enforced in
the NCP.

Under CERCLA and the Superfund process, a human health evaluation (HHE) is
used to evaluate the potential threats to public health from a site in the absence of
any remedial action. The HHE identifies and characterizes the toxicological
characteristics of the contaminants of concern, the potential exposure pathways,
the potential human and environmental receptors, and the potential health impact
a site may pose. The information obtained through risk assessment is used to assist
in the evaluation of possible remedial measures to reduce risk at a site.

This HHE addresses the potential human health risks associated with the Blackwell
Landfill NPL site (site) under the "no-action" alternative. The no-action
alternative is based on the assumption that no corrective actions would take place
and no restrictions would be placed on future use of the site.

The HHE for the site was performed consistent with the Risk Assessment
Guidance for Superfund (RAGS, U.S. EPA 1989a) and a supplemental update to
the RAGS document (U.S. EPA 1991a and 1992a).

The human health evaluation was based on the following major assumptions to
estimate health risks:

• No corrective actions will take place
• There will be no groundwater use restrictions
• There is no potential for future development of the site
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• Contaminant concentrations in various media will be assumed not to
change over time

8.1.1 Overview Of Site Contamination
Based on an assessment of the nature and extent of contamination at the site, the
main contaminated media and contaminant groups of concern are as follows:

• Emissions of Landfill Gas to Ambient Air - VOCs
• Groundwater - VOCs and metals
• Sediment - SVOCs and metals

8.1.2 Background
Previous sections of this RI Report describe the site location, history, physical
characteristics (i.e., geology, hydrogeology, etc.) and sampling locations and
chemical results within media. Information presented in these Sections was used
in the HHE to assist in assessing public health risk. Reference to appropriate
sections of this report should be made for background information.

8.13 Organization
The HHE was organized into the following sections:

• Identification of Chemicals of Potential Concern
• Exposure Assessment
• Toxicity Assessment
• Risk Characterization

8.1.3.1 Identification of Chemicals of Potential Concern - This component
consists of a review of the data collected during the Remedial Investigation at the
site in view of data validity, chemical concentrations, media in which the chemicals
were detected, frequency of chemical detection, the toxic properties of the
chemicals, the physical properties of each chemical as they relate to fate and
migration potential, and the conditions of potential exposure to identified human
receptors.

8.13.2 Exposure Assessment - This element of the HHE identifies populations
potentially exposed to site contamination and evaluates the potential pathways
(e.g., soil, sediment or surface water contact or ingestion) of contaminant
exposure, as well as the magnitude and duration of their exposure through these
pathways.

8.133 Toxicity Assessment - The toxicity assessment is a determination of the
quantitative and qualitative relationship between the magnitude of exposure to
chemicals of potential concern at the site and the probability of occurrence of
adverse health effects from that exposure.

Final Remedial Investigation Report _ __ December 1994 ____ ___ JJlackwell Landfill NPL Site
Page 8-2



8.1.3.4 Risk Characterization - This final element integrates the toxicological
information for the chemicals of potential concern with estimated levels of
exposure to arrive at an assessment of the potential health implications of site
contamination.

8.1.4 General Scope and Approach of Evaluation
This section summarizes the complexity of this evaluation (e.g., quantitative versus
qualitative evaluation) and an overview of the approach of the evaluation.

8.1.4.1 Extent of Quantitative Risk Estimation - Where appropriate, health
risks were quantitated in the HHE for each contaminated medium. For some
contaminated media, risks were not calculated for all potential pathways or routes
of exposure; but a rationale was provided to explain omissions of pathways.

In this assessment, pathways and routes of exposure were assessed quantitatively
for a particular medium (e.g., groundwater), when appropriate, based on the
concentration and chemical properties of the contaminants present within the
medium. In addition, where appropriate, chemical fate and transport were taken
into consideration, and modeling was performed to assess possible impacts from
contaminated media (e.g., landfill gas) on adjacent media, particularly those media
that had not been sampled or were sampled using only field screening methods
(e.g., air).

8.1.4.2 Human Sub-Populations for Which Health Risks will be Assessed -
In the HHE, risks were quantitated for potentially exposed human populations
under current land use conditions, and potential future land use conditions. For
this particular assessment, future land use conditions and exposed populations
were considered to be similar to current conditions. However, the number of
Forest Preserve visits will likely increase in the future, due to population increases
in the site area. Therefore, one set of risk calculations was produced to represent
the potential health risks associated with an individual visitor exposure to the site
both under current and future land use conditions. This is consistent with
conversations on this subject between the U.S. EPA's risk assessment reviewer and
Warzyn.

Risks were quantitated for those potentially exposed subpopulations that would
represent a reasonable maximally exposed population, rather than each potentially
exposed subpopulation. The reasonable maximally exposed (RME) subpopulation
represents the subpopulation that, for reasons of their location, sensitivity, and/or
lifestyle, will have the greatest potential for exposure. Because the probability of
a potential health effect occurring in a population is proportional to the level of
human exposure, this RME population is considered to be the most likely group
potentially affected by contamination at the site. For each medium, there is
normally one to two subpopulations that best represent the RME populations

Final Remedial Investigation Report________December 1994____________Blackwell Landfill NPL Site
Page 8-3



among the general population in the site area. The RME populations selected for
this risk assessment were:

• Current Land Use - Recreational users on-site, on-site workers,
construction workers, and off-site residents

• Future Land Use - Recreational users on-site, on-site workers,
construction workers, and off-site residents

A rationale for the selection of each of these subpopulations is provided in Section
8.3.1.1 of the HHE.

82 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

The identification of chemicals of potential concern at the site involves a number
of steps. These steps, as outlined in RAGS and described in Section 8.2.2, have
been used ,to arrive at a list of chemicals of potential concern, which will be
evaluated in the HHE.

8.2.1 Chemical Analysis Of Site Areas And Media
Chemical data was grouped by area and medium for risk analysis. Table 8-1
summarizes the investigative samples collected during the RI used to represent
each group.

After evaluating the quality/validity of data obtained from the performing Contract
Laboratory Program (CLP) laboratory, specific chemicals were determined to be
present in various media at the site. TCL volatiles, semi-volatiles,
pesticides/PCBs, and TAL metals were detected in various media across the site,
and in some instances, only specific areas of the site.

Tentatively identified volatile and semivolatile compounds were also identified in
various media. Tentatively identified compounds (TICs), as their name implies, are
identified as potentially being present at the site. Confirmatory analysis for the
presence of a TIC, and an accurate estimate of its concentration, was not
performed.

Refer to Appendix B of the RI Report for a presentation of the TCL and TAL
chemicals detected in the various media at the site. Refer to Table 8-2 for a listing
of the TICs detected in each medium investigated.

The chemical analyses of samples were performed by a CLP approved laboratory
and have been evaluated as to their usability in accordance with U.S. EPA
guidance for validation of organic and inorganic analyses of environmental samples
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(U.S. EPA, 1988a and 1988b). Data which were used in the HHE include data
where no analytical deficiencies were noted (i.e., unqualified data) and data which
were qualified as estimated (i.e., flagged with a J validation qualifier). Positive
detects of chemicals were included for consideration in the risk assessment, with
the exception of when the chemical result was determined to be unusable or due
to blank contamination. Unusable data is flagged with a validation qualifier of "R."
Data associated with significant blank contamination is flagged with a "B."
Validation qualifiers are listed in a summary sheet preceding the data in Appendix
B.

8.2.2 Development of a Set of Chemical Data and Information for Use in the
Risk Assessment
The process of identifying chemicals of potential concern and selecting the samples
to include in the evaluation is an integrated procedure. The following describes the
rationale which has been used for selection or exclusion of identified chemicals in
the data set as chemicals of potential concern for further evaluation in the risk
assessment. Prior to selecting chemicals of potential concern, a complete database
was compiled by medium. Refer to Appendix K for the procedures used to
develop this database, as well as a statistical summary of the data by medium.

The purpose of selecting chemicals of potential concern for the risk assessment is
to identify those chemicals present at the site most likely to be of concern to
human health and the environment. The selection process is also performed to
eliminate from the risk assessment those chemicals that are associated with
sampling or laboratory artifacts, and those chemicals existing at or below
site-specific background concentrations.

It is important to note that the selection of a compound as a chemical of potential
concern does not necessarily indicate that it poses a health threat. The selection of
a chemical as a chemical of potential concern only indicates a need to evaluate that
chemical in the risk assessment process.

As suggested in RAGS, chemicals that exhibit the following characteristics were
included in a set of chemical data for use in the HHE:

• Positively detected in at least one CLP sample in a given medium.
Positively detected chemicals include both unqualified results and results
qualified as estimated, but with known identities (e.g., J-qualified TCL
data)

• Determined to be present at the site and not due to contamination
introduced during sampling or analysis

• TICs associated with the site
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• Transformation products of chemicals demonstrated to be present

The above criteria were applied to each of the media for all chemicals positively
detected at the site.

8.2.2.1 Selection Based on Data Validation - To assess whether or not a
detected chemical was due to contamination introduced during sampling and
analysis, method and field blanks were analyzed in a manner similar to investigative
samples collected from the site. The method and field blank results were then used
in the validation of the investigative samples.

Positively detected chemicals not associated with field or laboratory
contamination, or not determined to be unusable for other reasons during data
validation, have been included in the database for risk analysis.

8.2.2.2 Selection Based on Comparison to Site-Specific Background -
Chemical concentrations in investigative samples have been compared with
chemical concentrations detected in background samples to determine if a chemical
may be associated with the site. Background samples are defined as those samples
collected in areas not known or anticipated to be affected by site activities.
Background samples were collected to represent concentrations of analytes in
these non-site affected areas. The following is a summary of the location of each
background sample, and the rationale behind selection of the sample as
representative of background conditions..

Medium/Sample Location Location Description

Groundwater - Upper Aquifer A shallow background monitoring well
could not be placed upgradient within the
upper aquifer, because this aquifer
originates underneath the landfill.
Consequently, background is not defined
for the upper aquifer by on-site wells.
Groundwater quality in the upper aquifer
was compared to upgradient groundwater
quality in the lower aquifer.

Off-site Groundwater - Lower Aquifer
PW20, PW53 and PW55 These private wells are located
through PW57 upgradient of the landfill off-site, but near

the Forest Preserve. Data from private
wells in the lower aquifer downgradient of
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Surface Water/Sediment -
Spring Brook
SW7 and SD7

the landfill were compared to these private
well results.

This surface water and sediment sample
pair was collected within Spring Brook,
upstream of the northern boundary of the
landfill. This sample location is
upgradient of surface water and
groundwater flow in relation to the
location of the landfill.

Surface Water/Sediment - Lakes
SW/SD 01 Sample SW/SD01 was collected within

Silver Lake within an area far removed
from the landfill area.

Surface Soil
SS04

SS05, SS08

This surface soil sample was collected
on-site between Pine Lake and the West
Branch of the DuPage River. This area is
isolated from potential surface water
drainage from the landfill.

These surface soil samples were collected
off-site near the Forest Preserve
campgrounds. This area is isolated from
potential surface water drainage from the
landfill.

The following describes the rationale which has been used for eliminating
compounds from further consideration as chemicals of potential concern based on
background levels. Background chemical concentrations present in a matrix can
be determined by collecting samples outside the affected area, or by comparison
with values presented in the literature. For sediments, soils, groundwater, and
surface waters, concentrations of individual chemicals in investigative samples
were compared to concentrations detected in background samples from the same
matrix collected on or near the site. Background samples were selected in areas
where anthropogenic impacts would be considered minimal or nonexistent. For
this reason, the background concentrations used for comparison with investigative
samples would be expected to represent typical chemical levels for
noncontaminated suburban areas in the vicinity of the site. This approach was used
to minimize the inclusion of background data that might be considered a health
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concern. Appendix L provides a comparison of background sample concentrations
with investigative sample concentrations.

For each medium where three or more background samples were collected (i.e.,
soils, sediment, surface water, and private well water), a statistical comparison
(i.e., t-test) of the background data to the investigative sample data for the same
medium were performed. The t-test was performed on non-transformed data, as
required by the U.S. EPA toxicologist.

When only one or two investigative or background samples were collected per
medium (i.e., sediment and surface water), a direct comparison was made between
background samples and investigative samples. If the investigative sample result
was substantially greater than the background sample result (i.e., two times
greater), the compound was assumed to be site-related. A factor of two times
background was considered a reasonably conservative estimate of the statistical
variability that can occur between the average and highest reported background
concentration for a given chemical. Therefore, unless a chemical was detected
above this criteria in an investigative sample, its concentration was considered
representative of background conditions.

8.2.23 Screening for Tentatively Identified Compounds - Based on a review
of the analytical results (refer to Table 8-2), few TICs were detected within media
to which receptors may potentially be exposed, such as private well water, surface
water, or sediment. The majority of TICs were detected in leachate to which
receptors would not have the potential to be exposed, because it is contained
within the landfill. Groundwater downgradient of the landfill, within the Forest
Preserve boundary, had fewer TICs, at lower concentrations, than leachate. In
addition, the majority of the TICs in groundwater, or leachate were identified
within a single sample. Private well water was free of TICs, with the exception of
two TICs each within a single private well sample. Within surface water,
sediment, and soil, some TICs were detected, but none of the TICs in these media
corresponded to the TICs detected within the leachate (source).

As a conservative measure, health risks for TICs were assessed quantitatively by
assigning a surrogate chemical with known toxicity information to each TIC (refer
to Table 8-16b). The toxicity of a chemical is generally related to its structure.
Therefore, the surrogate chemicals were selected based on their similar chemical
structure to the TICs. The TICs are organic chemicals potentially associated with
the site (i.e., not detected in background samples). Therefore, they were retained
as chemicals of potential concern.

8.2.2.4 Transformation Products - During the RI, transformation products of
some chemicals, such as trichloroethene, are included as part of the CLP target
compound list (TCL) of organic compounds which are analyzed in each medium.
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Only those transformation products listed on the TCL were analyzed in each
medium. The transformation products included on the TCL are not inclusive,
therefore, a review of TICs was made to determine if there were other potential
transformation products potentially present in a medium. Based on this review,
transformation products of specific TCL compounds were not positively identified,
although the most common TICs detected within a medium generally matched the
general chemical groups of compounds detected within the medium. As mentioned
previously, TICs were considered chemicals of potential concern.

8.2.2.5 Additional Screening Procedures Used to Reduce The Final List of
Chemicals of Potential Concern - Ubiquitous and Nontoxic Chemicals -
Some metals are naturally present at high concentrations in a medium but are
considered essential nutrients and nontoxic (i.e., calcium, iron, magnesium, and
potassium). These analytes have been eliminated from further consideration as
chemicals of potential concern at the site.

8.2.2.6 List of Chemicals of Potential Concern - After applying the selection
process, some chemicals detected at the site have been included in the risk
assessment as chemicals of potential concern, because they have been determined
to be potentially related to past landfUling activities on-site. Chemicals that are not
attributed to landfilling have also been included as CPCs, because they were
detected in investigative samples at greater than background concentrations. A list
of chemicals of potential concern is presented by medium in Table 8-3.

83 EXPOSURE ASSESSMENT

The exposure assessment was performed to estimate potential human exposure to
contaminated site media which might occur by way of the exposure pathways
developed for the site. The assessment considers factors such as the physical
location of contaminated media and the type of contamination and populations
which may come into contact with these media. This exposure assessment
considers exposure pathways under two site land use scenarios:

• Land use practices as they currently exist

• Potential land use changes which may occur in the future and result in
additional types of exposure

Both current and future pathways which represent possible exposures were
quantified in order to estimate the magnitude of daily contaminant exposure a
population may incur. To accomplish this, information pertaining to the exposed
populations was obtained, such as: the nature of the individuals (child versus
adult), the rate of contact with the contaminated medium (e.g., adult consumes 2
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liters of water daily), and the length of time the exposure is likely to occur (e.g.,
years versus lifetime). These population variables were then integrated with
chemical concentration data to calculate a level of exposure (or dose). The
methodology used is prescribed in the Risk Assessment Guidance for Superfund
(U.S. EPA 1989a).

83.1 Characterization of Exposure Setting
Site specific conditions determine the media (e.g., soil, dust, sediment, air) to
which humans may be exposed, and based on the nature of the contamination,
determine which media may pose a potential exposure concern. In addition, the
ways in which the populations use the site (e.g., workers versus recreational
users), determine to what degree receptors might be exposed to contaminated
media. For these reasons, it is important to describe both the physical setting of
the she, the degree of site contamination, and the populations which use the site.
Sections 4 and 5 of this RI Report describe in detail, the physical setting and the
extent of contamination within media, respectively. The following sections
characterize the populations which use the site and descnbe how these populations
might come in contact with contaminated media.

8.3.1.1 Potentially Exposed Populations - An initial assessment of the
populations potentially exposed to site contamination was conducted during the
RI. Information on the Blackwell Forest Preserve was used in conjunction with
current land use patterns to assess those human populations which may be exposed
to contaminated media at the site. Zoning and future plans for the Preserve were
examined for the site area to determine additional populations that may potentially
be exposed to site-related contamination. Demographic information for the area
was also obtained. This information was used in conjunction with current land use
patterns to compile a list of those populations which reasonably may be exposed
to site-related contamination under current and potential future land use
conditions. The following sections describe the results of this initial population
assessment.

Relative Location of Populations with Respect to the Site - Current Land Use
Conditions - The Blackwell Forest Preserve is a multi-use outdoor recreational
area used predominantly by persons living within the surrounding area of DuPage
County, Illinois. Based on a 1991 census conducted by the Forest Preserve
District, approximately 264,562 persons visit the preserve on an annual basis. This
census estimate does not differentiate those persons who visit the preserve
repeatedly from one time visitors to the Preserve. Therefore, this estimate reflects
the total number of visits to the preserve, rather than the actual number of
individuals using the preserve per year. The Forest Preserve is a very popular
recreational area with residents in the DuPage County area, and it is likely that the
number of people visiting the preserve per year will increase in the future.
Currently, approximately 80 employees work full or part-time within the preserve
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to maintain and enhance its natural setting, and to service the needs of the preserve
users.

Surrounding the site to the north, east, and west are primarily residential
developments, which are intermixed with undeveloped lands. To the south of the
site, the preserve continues across Butterfield Road where it is primarily grassland
and woodland. The Illinois Prairie Path, which consists of a bike path built on an
old railroad grade, is the southern boundary of the preserve. There are no
residences between the southern site boundary and the southern preserve
boundary.

Based on these current land use patterns, there are a number of potentially exposed
populations either on-site or off-site. These include Forest Preserve workers,
Forest Preserve users, nearby residents, and subgroups of each of these
populations. On-site, the main populations of concern would be recreational users
of the Forest Preserve and workers who typically spend eight or more hours at
their jobs, five days per week. Of the populations potentially exposed, on-site
workers typically spend the most time on-site per week. Workers have the
potential of being exposed to contaminated media while conducting their duties
on-site. A. few examples of Forest Preserve worker duties are: both field and
aquatic surveys, teaching, grounds maintenance, and rescue diving.

Regular recreational users of the Forest Preserve also have the potential to be
exposed to potentially impacted media on-site. The Forest Preserve offers hiking
and equestrian trails for its users. The landfill is used as a scenic overlook, and
sledding hill. Large grassy areas are maintained for picnicking and informal
sporting activities throughout the preserve. Because of the vegetated conditions
within these areas, exposure to soil would not be expected to occur on-site.

The Forest Preserve has three lakes, Sand Pond, Pine Lake, and Silver Lake
(Figure 2-2). Silver Lake is popular for boating (no motors), canoeing, and fishing
(Table 8-6). In the 1970s, Sand Pond, which is south (downgradient) of the
landfill, was used for swimming. In 1984, traces of VOCs were found in adjacent
monitoring wells. As a precaution, Sand Pond was closed. Subsequent sampling
of surface water from the swim beach area, however, found no contamination
(Blackwell Forest Preserve District Brochure, 1990). Since 1984, swimming has
been prohibited in on-site lakes. Consequently, the exposure of park users to
surface water (especially that of Sand Pond) has been reduced by institutional
controls. In a survey, only four percent of park users reported swimming in on-site
lakes (Table 8-6).

Recreational users may be exposed to air emissions while near the site, because the
landfill is actively emitting landfill gas to the atmosphere. The landfill gas contains
trace levels of volatile organic compounds (VOCs). Recreational users may also
be exposed to sediment while ignoring restrictions for wading or swimming within
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lakes and the brook. Fishing is popular in the preserve, especially in Silver Lake.
Consequently, anglers and their families may be exposed to contaminants
potentially absorbed by fish.

Off-site, a number of residents (approximately 256) live within a half mile radius
of the landfill, and based on the growth patterns in the area of the site, the
population will likely increase in the future. The majority of residents live to the
west and southwest of the preserve boundary along Oak Lane, Forest Lane, Morris
Court, and Batavia Road, or to the north along Mack Road. Residents of these
homes were considered more likely to visit the site for recreational purposes more
often than persons that do not live within walking distance of the preserve. In
addition to their potential on-site exposures, nearby residents also have the
potential to be exposed to air emissions and groundwater that might migrate
off-site from the landfill

Relative Location of Populations with Respect to the Site - Potential Future
Land Use Conditions - The purpose of assessing exposures under potential future
site conditions, is to determine if there are reasonable land use changes which
could lead to increased human exposure to contaminated media. If such changes
appear possible, exposure estimates are also determined based on the potential
future land use conditions.

Under future land use conditions, it would appear unlikely that the site will be used
for other purposes (e.g., residential subdivision). The Forest Preserve District of
DuPage County has a strong commitment to maintain the Blackwell Forest
Preserve in perpetuity. The Blackwell Forest Preserve is considered the "Flag
Ship" of the Forest Preserves within DuPage County, and the Forest Preserve
District takes great pride in the Blackwell Forest Preserve. In addition, the Forest
Preserve District has an expansive philosophy, which is indicative of the past
growth of Forest Preserve lands throughout the county, and planned acquisitions
in the future. For example, the Blackwell Master Plan (Revision Date: March
1991), (refer to Appendix T) indicates that lands to the south of the Blackwell
Forest Preserve will be developed into Warrenville Grove Forest Preserve.

In addition, the residential communities which are adjacent to the preserve, value
the preserve for its natural beauty, and additional prestige that it brings to their
properties. It would be anticipated that residents would likely resist any major
change in the land use of the Preserve property.

Another important consideration is the fact that the Forest Preserve District lacks
the power to sell any portion of the Blackwell Forest Preserve to a private party
(Letter Dated 6-12-1992 from R. Mork to R. Utt; refer to Appendix T). Thus,
even if the philosophy of the FPD changes in the future, the Blackwell Forest
Preserve lands could not be sold to private developers.
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In the future, additional development of the site as a Forest Preserve may occur.
Such development would be consistent with the site's current land use, but such
activities (e.g., construction) may change the manner in which persons could
potentially be exposed to contaminated media on-site. The landfill, which is the
primary potential source of site contamination, has already undergone some
development as a sledding and tubing hill, and scenic over-look. Based on the
steepness of the side slopes, it is not anticipated that buildings, other than the small
open air huts that presently exist on the landfill associated with the tubing run,
would be compatible with such terrain. In addition, the FPD does not have plans
for further construction on the landfill. Development of buildings on other
portions of the site (i.e., off the landfill) could occur without the potential for
additional exposure concerns. However, the FPD does intend to conduct activities
consistent with the proper maintenance of the preserve. For example, repair of
existing parking areas and structures which exist on the landfill will likely occur in
the future, under current land use conditions. Repair of these structures and
parking areas may potentially expose construction workers to soil and dust
generated during repair activities. Therefore, a construction worker scenario has
been included to assess risk associated with future construction activities
consistent with current land use conditions.

The FPD's inability to sell the Preserve, and the FPD's plans for its further
enhancement, support the assumption that the Blackwell Forest Preserve will
remain a preserve, and the site's land use will not change in the future. For this
reason, additional future land use scenarios, such as residential development, are
not applicable for this site.

Therefore, in the risk assessment, population risks are considered to be the same
for both current and future land use scenarios. Both scenarios include assessment
of the same media and application of the same exposure assumptions.

Subpopulations of Potential Concern - As mentioned in the introduction to this
section, risks were quantitated for those potentially exposed Subpopulations that
would represent a reasonable maximally exposed (RME) population, rather than
for each potentially exposed subpopulation. The RME subpopulation represents
a group of persons which, for reasons of their location, sensitivity, and/or lifestyle,
may be exposed to a medium or media more than other potentially exposed
groups. The RME subpopulation is considered to be the most likely group
potentially affected by contamination at the site due to its potential magnitude and
frequency of exposure. Based on the population assessment, the following
Subpopulations are considered to best represent the RME populations for the site
area under both current and future land use conditions:

• Current and Future Land Use
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- On-site Recreational Users'
- On-site Employees and Construction Workers2

- Off-site Residents3

Of the four sub-populations identified above, Forest Preserve workers,
construction workers, and recreational users were considered to have the greatest
potential for exposure to contaminated media on-site. Off-site residents adjacent
to the Forest Preserve were considered to have the greatest potential for exposure
to contaminated media off-site.

To determine the frequency and duration with which Forest Preserve workers and
recreational users may be exposed to contaminated media on-site, activity
assessment surveys were conducted for each of these subpopulations. The
following section describes the methods and results of these activity assessments.

83.1.2 Activity Assessment Surveys - During the beginning of September 1992,
both recreational user and employee activity assessment surveys were conducted
at Blackwell Forest Preserve. The following is a discussion of each survey.

Recreational Users - From September 2 through September 9,1992 the activity
assessment survey of Preserve recreational users was conducted. Surveys were
passed out by Forest Preserve workers to patrons entering the preserve.
Completed surveys were returned to Warzyn where they were entered into a
database for statistical analysis. Surveys were numbered sequentially, and
reviewed individually to determine that the survey had been filled out properly. In
cases where a survey was not completed, or completed with obviously fictitious
answers, the survey was not utilized. Of the surveys returned, 1,134 were

On-She Recreational User - This individual is characterized by assuming he/she lives in the area from
birth through 30 years. This 30-year exposure durations consistent with the RME approach for
residents defined by the U.S. EPA in their Supplemental Guidance (199la). It was assumed for
purposes of the risk assessment that residents living near the site would have the potential to use the
site for recreational purposes most often. Exposure may occur as a child, from birth to 6; older child,
age 7 to 16; and as an adult age 17 to 30.

2 On-Site Employee and Construction Worker - This population is defined to be adults (i.e., persons
18 years or older). Consistent with the U.S. EPA Supplemental Guidance an employee is assumed
to work at the same place of business for 25 years. A construction worker was considered to work
on-site for one year performing maintenance activities (e.g., parking lot repairs).

Off-Site Resident - This individual is characterized by assuming he/she lives in the area from birth
through 30 years. This 30-year exposure duration is consistent with the RME approach defined by
the U.S. EPA in their Supplemental Guidance (1991a). Exposure may occur as a child, from birth
to 6; older child, age 7 to 16; and as an adult, age 17 to 30.
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determined to be complete and acceptable. Information provided on these surveys
was entered into the database for statistical analysis.

The recreational user survey consisted of 20 questions relating to how the Preserve
patrons utilized the site during their visits (refer to Table 8-4). The questions were
designed to determine how often the recreational users visited the Forest Preserve
and how often, and for what duration, they performed particular activities (e.g.,
swimming, wading, visited preserve). Results of this survey were used to
determine 50* percentile (i.e., average), and 95* percentile estimates of yearly
frequencies and daily durations of exposure to specific media (i.e., air, surface
water, sediment, and fish). For both the 50th and 95* percentile values, the 95%
upper confidence limit of each statistic was calculated for use in the risk
assessment. In other words, there is 95% confidence that both the 50th and 95*
percentile values are no greater than the values used in the risk assessment.

During the assessment of the survey data, it was assumed that the data was
distributed normally. A statistical summary of the first seventeen survey questions
is provided in Table 8-5. The most popular recreational activities are listed in
Table 8-6, white Table 8-7 provides statistics on fish consumption of recreational
users of the preserve. These statistical results will be discussed in detail in latter
portions of the Exposure Assessment. >

Employees - The employee survey was conducted from September 4 to September
12,1992. The Forest Preserve District provided their employees with a copy of the
survey to complete during their normal work schedule. The questions on the
employee survey mimicked the information provided on the recreational user
survey (refer to Table 8-8). Some questions were dropped from the recreational
user survey when developing the employee survey, because they were not
considered applicable. The remaining questions targeted the yearly frequency and
daily duration that employees performed specific activities as part of their normal
duties. The completed surveys were handled in the same manner as the
recreational user surveys in terms of data entry, and statistical analysis. A total of
81 employee surveys where completed during the survey period.

Similar to the recreational user survey, during the initial assessment of the
employee survey data, it was assumed that the data was distributed normally. A
statistical summary of the first fifteen survey questions is provided in Table 8-9.
A listing of the most prevalent work activities are listed in Table 8-10. Refer to
latter sections of the Exposure Assessment for a discussion of the employee survey
results.

8.3.13 Demographic Survey of Nearby Residents - A separate activity
assessment was not conducted for residents adjacent to the Preserve. Although
it was not considered necessary to perform a separate survey for residents near the
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Forest Preserve, demographic information was collected on the residents.
Personnel at the DuPage County Development Department provided Warzyn with
population estimates within a half-mile (256), one mile (4,458), and two mile
(13,153) radius of the landfill In addition, the population was segregated into age
groups. The population estimates were developed based on 1990 Census data at
the block level. The following are the populations results by age group:

Population Estimates

Radii (Miles)
Age fij LO 2.0

0-6 31 690 2,282
7-18 2 58 191

19-29 26 269 842
30-65 36 730 2,181

65-up 161 2.711 7.657

TOTAL 256 4,45,8 13,153

83.2 Selection of Exposure Pathways for Risk Assessment
The following sections describe the pathways of chemical exposure that were
quantitatively or qualitatively assessed for each of the subpopulations in the HHE.
A chemical exposure pathway describes the route taken by a chemical from its
source in the environment, to contact with people. As such, each exposure
pathway must include the following elements to be complete:

• A source and mechanism of chemical release to the environment

• An environmental transport medium (e.g., air, ground water) for the
released chemical

• A point of potential human contact with the contaminated medium
(referred to as the exposure point)

• Human contact (e.g., ingestion of contaminated groundwater)

In general, exposure may occur when contaminants migrate from the site to an
exposure point (i.e., a location where people can come into contact with
contaminants) or when a person comes into direct contact with waste or
contaminated media at the site. An exposure pathway is complete (i.e., exposure
occurs) if there is a way for the person to take in contaminants through ingestion,
inhalation, or dermal absorption of contaminated media. Only pathways
considered to be complete were evaluated in this risk assessment.
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A selection of potential exposure pathways at the site for each of the RME
subpopulations was conducted in light of the RI sampling results, the potential
contaminant migration pathways, site setting, and results of the activity surveys.
These potential exposure pathways were evaluated to determine whether they are
currently complete. Table 8-11 summarizes the pathways considered to be
complete as a result of this analysis and which were retained for quantitative or
qualitative risk analysis in the HHE.

The following sections provide a rationale for inclusion or exclusion of potential
exposure pathways. A detailed rationale has not been provided, unless it appeared
necessary to better clarify why a specific exposure pathway was included or
excluded for risk analysis.

8.3.2.1 Exposure Pathway Analysis - The following is a summary of the
rationale for inclusion or exclusion of exposure pathways from quantitative risk
analysis. For each medium, the potential for recreational users, employees,
construction workers, or nearby residents to be exposed to contamination is
addressed. Refer to Table 8-11 for a summary of the exposure pathways, and
routes of exposure for each exposure pathway considered to be complete.

As stated previously, future residential development of the site was considered
extremely unlikely. Rather, continued use of the site as a Forest Preserve is the
most appropriate future land use to consider for the HHE. For this reason,
exposure pathways would be similar under current and future land use conditions.

Surface Soil - Site history indicates that several feet of topsoil were placed over
the landfill as a final cover layer, and the final cover was vegetated. Over time,
leachate seeps appeared at the base of the landfill in several areas. It was
hypothesized that the build-up of pressure within the landfill, due to the generation
of landfill gas, caused the leachate seeps. Therefore, gas vents were placed
through the soil cover to passively vent the gas and relieve the internal pressure.
Additional cover material was placed on the landfill in areas where leachate seeps
had occurred.

Surface soil samples were collected on the slope of the landfill near its base in an
area potentially impacted by seeps (SS2 and SS3), atop the landfill (SS6 and SS7),
and in a drainage way (SS1) between the landfill and Spring Brook. Soil samples
SS2, SS3, SS6, and SS7 were collected on the grassy slopes of the landfill in
suspected areas of former leachate seeps. These sampling locations are easily
accessed by Preserve visitors. However, soil sample SS1 was collected in a
drainage area where exposure is unlikely to occur. Therefore, sample SS1 was not
included in the HHE calculations. An additional three soil samples (SS4, SS5,
SS8) were collected on-site in areas removed from the landfill (not receiving
surface water drainage from the landfill) to determine background concentrations
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of chemicals. At most locations, two soil samples were collected (i.e., 0 to 6 in.
and 6 to 12 in. depth intervals). The following is a discussion of the analytical
results for the soils collected on the landfill or near the base of the landfill.

No contamination was detected in any of the soil .samples collected from 6 to 12
in. depth. Within the 0 to 6 in. soil layer, no VOCs were detected, and each
metal's concentration was comparable to the background soil metal concentration
with the exception of silver. Silver was detected in a single landfill surface soil
sample at 2.2 mg/kg, but not in other samples.

Pesticides were not detected in the landfill cover soil samples. At sample location
SS3 on the slope of the landfill, low levels (less than 600 ug/kg) of ten PAHs were
detected in the surficial cover soil (i.e., 0 to 6 in. layer) above background soil
sample concentrations. PAHs were not detected in the other surficial cover soil
samples.

On the basis of the analytical results, the potential level of exposure to PAHs and
silver in soil was assessed in the HHE. Activity assessment results were used to
characterize the potential level of soil exposure. Activity assessment results
indicated that the yearly frequency and daily duration of use of the landfill are low
for both Preserve recreational users and employees. Recreational users spend on
average 1.7 days/yr on the landfill during the summer, for an average of
0.6 hrs/day. Employees on average spend 1.8 days/yr (2 hr/day) on the landfill
during the summer. In addition, the RME exposure estimates for soil exposure
were based on the activity assessment results. It was estimated that RME
recreational users spend 13 days/yr on the landfill during the summer for
approximately 2.7 hr/day. RME employees were estimated to spend 7.2 days/yr
on the landfill during summer for approximately 6 hr/day. Therefore, the potential
for substantial soil exposure (i.e., either ingestion or dermal contact) is low
because of the short time period people use the landfill. In addition, the potential
for soil exposure is reduced because soils on-site are well vegetated and maintained
in most areas. A narrow footpath leading to the top of the landfill near the
sledding area is not well-vegetated, in contrast to the rest of the landfill.

Fugitive Dust - The work by Cowherd (1985), indicates that if a site is vegetated,
fugitive dust will not be produced. Because vegetative conditions prevail on-site,
fugitive dust would not be expected to be generated in quantities that would be an
exposure concern. Therefore, this pathway was not considered complete under
present conditions.

Future potential construction activities which would be consistent with
maintenance of the Preserve infrastructure (e.g., building and parking area
maintenance) may generate dust. Therefore, inhalation of fugitive dust generated
during potential grading operations was considered a complete exposure pathway
for construction workers.
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Surface Water/Sediment - Surface water and surflcial sediments were collected
in Spring Brook, Pine Lake, and Sand Pond during the RI. These samples were
collected primarily to determine if the surface water bodies on-site had been
contaminated by run-off from the landfill, or groundwater discharge. As discussed
in Sections 4, 5 and 6, it was determined during the RI that Spring Brook does not
receive groundwater discharge or overland runoff from the area of the landfill. In
addition, during past active filling of the landfill, fugitive dusts would not have
been expected to impact Spring Brook. There has always been a significant stand
of trees between the Brook and the landfill which would act as a barrier to
minimize dust migration to the Brook. In addition, the prevailing wind direction
is from the west to the east, e.g., from the Brook toward the landfill. Therefore,
significant dust migration would not have occurred toward Spring Brook during
landfill operations. Since this water body has not been impacted by the landfill, it
was dropped from further consideration in the exposure assessment.

In addition to the investigative sediment and surface water samples, a surface
water and sediment sample were collected in an area isolated from the landfill to
represent background surface water and sediment conditions. It should be noted
that many potential sources of contamination exist on-site other than the landfill
(i.e., parking lot, street, and green space surface water runoff). Therefore, the
source of any given compound in sediment or surface water cannot be determined
conclusively. The following discussion addresses the degree to which recreational
users and employees may be exposed to the water bodies on-site.

Recreational User Exposure Characteristics - Swimming and wading are not
allowed within the Forest Preserve and signs are posted alerting patrons of this
fact. In addition, a fence has been placed around the perimeter of Sand Pond to
rninirnize contact with this surface water body. During some of Warzyn's site visits
to the Forest Preserve, the fence surrounding Sand Pond was observed to be
vandalized in the area near the sand beach, therefore contact with Sand Pond
surface water or sediment cannot be ruled out. Given these circumstances, contact
with Sand Pond surface water and sediment was considered possible for
trespassers.

Within the other water bodies on-site, although swimming is not allowed, the
activity survey results indicate some recreational users swim or wade in Forest
Preserve water bodies (refer to Table 8-5). Recreational users likely wade in water
bodies to cool off, and as part of fishing, and boating activities. Fishing and
boating are both very popular activities among recreational users of the Forest
Preserve.
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Based on the survey responses, most people do not swim in Preserve water bodies.
On average, a recreational user swims 0.4 days/yr, for 0.2 hr/day in the lakes. The
95* percentile value for swimming was approximately 4 days/yr, for 2 hr/day.
Recreational users wade more frequently than they swim. Recreational users wade
in Preserve water bodies on average approximately 0.9 days/yr, for 0.3 hr/day.
The 95* percentile value for wading was approximately 8 days/yr, for 2 hr/day.

Employee Exposure Characteristics - As part of their work duties, some
employees swim in Forest Preserve water bodies as part of the scuba rescue team
(refer to Table 8-9). Employees on average swim and wade slightly more than
recreational users. Most employees do not swim in Preserve water bodies. On
average an employee swims 0.5 days/yr, for 0.3 hrs/day in the lakes. The 95*
percentile value for swimming was approximately 2 days/yr, for 2 hrs/day. Similar
to recreational users, employees wade more frequently than they swim. For
example, employees wade in water bodies to conduct aquatic surveys, maintain
docks, and clear brush. Employees wade in preserve water bodies on average
approximately 2 days/yr, for 0.6 hrs/day. The 95* percentile value for wading was
approximately 9 days/yr, for 3 hrs/day.

Although occasional exposure to surface water and sediment does occur, the
exposure frequency and daily duration of exposure are low for both recreational
users and employees. For purpose of the risk assessment, potential human
exposure to surface water and sediment was assessed for Forest Preserve
recreational users, employees, and trespassers (Sand Pond only). It was assumed
that these populations would be exposed to surface water and sediment when
swimming or wading in the water bodies. Therefore, the yearly exposure
frequencies, and daily durations of exposure determined for swimming and wading,
were used to quantify exposure to both surface water and sediment.

Ground water - Currently, on-site water is supplied by wells located upgradient
and side gradient of the landfill Testing conducted by the Forest Preserve District
in 1994 has confirmed that these wells are free of chemical impacts (refer to
Appendix B-8) with the exception of trace levels of a single chemical (toluene)
detected in the campground well located upgradient of the landfill. It is considered
likely that the source of the toluene is the piping used to distribute water from the
well to six distribution points throughout the campground. The distribution system
was constructed of solvent welded plastic piping. The concentrations of toluene
among the six distribution points ranged from 0.2 to 0.7 ug/L. These
concentrations of toluene are much lower than the typical screening level
concentration for toluene (e.g., 630 ug/L), which is used to determine if the
chemical would be considered a chemical of potential concern, A concentration
of toluene which would be considered a health concern would be 10 times higher
than the screening level or 6,300 ug/L. Therefore, on-site recreational users and
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employees would not be exposed to groundwater which would pose a health
concern while on-site.

As part of the RI, an assessment of the analytical data was made to determine if
groundwater has been impacted downgradient of the landfill. Based on this
review, on-site groundwater was determined to be impacted, sometimes above the
MCLs. However, it appears that groundwater contaminant concentrations have
reached steady state conditions and are not likely to increase, based on pre RI/FS
historical groundwater monitoring data collected since the early 1980s (refer to
Section 5.3.2.1 and Appendix J). This conclusion is based on review of historical
data along with the two rounds of data collected during the RI (September 1991
and January 1992).

Since on-site groundwater contains constituents at concentrations above MCLs,
exposure to groundwater was estimated for off-site, downgradient residents.
Routes of exposure estimated were ingestion, and dermal contact and inhalation
while bathing. For purposes of this assessment, private well data were used to
quantify off-site resident exposure to groundwater contaminants. In addition, a
groundwater contaminant transport model was developed based on site-specific
conditions. The model results support the conclusion that VOC concentrations
will not increase in the future.

Groundwater Model - The groundwater flow and transport model was developed
to predict future concentrations of VOCs in the off-site wells. The following
paragraphs summarize the manner in which the model was set up to simulate
conditions at the Blackwell site, and the results of the modeling. Detailed
information on the model is presented in Technical Memorandum 5.

A groundwater flow and transport model is a mathematical representation of the
hydrogeologic conditions at the modeled site. The purpose of modeling is not to
represent every potential variable within, or influence upon, the physical system
present. The goal of modeling is to develop a conceptual simplification of the
highly complex natural system so that it can be reasonably represented
mathematically. For example, the Blackwell model was constructed to provide a
prediction of contaminant concentrations at the off-site private wells up to 70 years
in the future. The VOC data collected over the past ten years at the site does
exhibit some variability (which is common for VOC sampling results). Historical
VOC concentrations have varied by about an order of magnitude. Since VOC
concentrations vary naturally, any minor fluctuations in the concentration or
volume of leachate released from the landfill would not be detectable through
groundwater monitoring. However, the data has not exhibited any trend toward
increasing concentrations over the past ten years. Therefore, it is reasonable to
perform the modeling under steady state, as opposed to transient, conditions.
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Performing the modeling under steady state conditions "averages out" any
variability that would be observed seasonally.

A model grid was constructed, consisting of 35 columns, 37 rows, and three
layers. The modeled area extends from Silver Lake on the northeast (row 1) to the
DuPage River on the southwest (row 37). Uniform 100 foot grid spacing was
used. The three layers represent, in descending order, the outwash aquifer, till
aquitard, and bedrock aquifer. Layer thicknesses are variable, based on the
observed thickness of each unit in the field. The groundwater model was set up
to simulate landfill history from 1965 to 2065. As a result, the model simulates
the first 30 years of landfill history, and projects 70 years into the future.

The first step of the modeling was to simulate the groundwater flow and match the
model performance to observed site conditions by replicating the watertable and
lower aquifer potentiometric surface. Although water levels rise and fall each year,
following the natural hydrograph, the overall hydraulic gradients remain consistent.
Therefore, the model was implemented as a steady-state simulation, based on
surface water and groundwater elevations available for a single date in April 1991.
The water levels measured in the site monitoring wells and surface water staff
gauges in April 1991 were used to establish boundary conditions. The physical
properties determined for the RI were used to establish the model geometry and
assign the hydraulic properties of the hydrogeologic units. Estimates of
precipitation infiltration were used to simulate aquifer recharge.

After the groundwater flow portion of the model was calibrated to observed
conditions, the contaminant transport module was used to replicate the existing
plume of VOCs downgradient of the landfill. The plume was established by
simulating leachate leakage into the aquifer beneath the landfill. The assumption
was made that the volume and concentration of leachate leakage from uie landfill
is at steady state and that it would remain constant in the future. This is a
reasonable and conservative approach because the effect to groundwater has
remained consistent over the past ten years, and the U.S. EPA and the FPD have
an understanding that the FPD will continue to maintain the cap on the landfill.
These measures will eliminate the chance for future increases in leachate
generation. The modeled concentration of leachate leaking into the aquifer was
based on observed leachate concentrations, modified during calibration procedures
to create the concentrations currently observed in the aquifer.

The transport model that was used -is capable of simulating several fate and
transport processes, including advection, dispersion, biodegradation, and
retardation. Of these processes, advection, dispersion, and biodegradation were
simulated in the Blackwell model. It became apparent during transport model
calibration that processes other than advection and dispersion were reducing
contaminant concentrations in the groundwater downgradient of the landfill. The
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predicting when and where such changes could occur. Groundwater monitoring
is the appropriate method to determine if such changes occur in the future.

Volatile Air Emissions - Based on the rate of gas flow from leachate head wells,
it appears microbial degradation of landfill waste is still actively producing landfill
gas. VOCs were detected in landfill gas samples collected from passive gas vents
which penetrate the landfill's cap. The passive vents appear to effectively vent the
landfill gas to the atmosphere (refer to Appendix M) releasing trace levels of
VOCs to the atmosphere. For this reason, the air pathway was considered to be
complete for on-site workers, recreational users, and off-site residents.

Ambient air concentrations of VOCs were not measured (with the exception of a
single sample collected atop the landfill). Therefore, VOC concentrations in air
were modeled. Ambient air VOC concentrations were estimated for both locations
on the landfill (source of emissions), and off the landfill. The modeled VOC air
concentrations were all below concentrations which could be detected. These
results were consistent with the results of the single sample analyzed for VOCs,
which did not contain detectable concentrations of VOCs. Information from the
activity assessment surveys was used to determine with what frequency, and over
what duration, people were on the landfill and non-landfill portions of the site
(refer to Tables 8-14 and 8-15). These exposure frequencies, and durations were
used in conjunction with the modeled VOC air concentrations to estimate the
magnitude of potential chemical exposure associated with the inhalation of ambient
air.

Fish - Based on the recreational user activity assessment, approximately 47
percent of preserve visitors fish in Forest Preserve water bodies (refer to
Table 8-7). Of the 47 percent of people who fish in the Preserve, 22 percent of the
fishermen consume a portion of their catch. Fisherman consume on average 0.8
meals of fish per year from Preserve water bodies. The 95* percentile value for
meals consumed per year was 7. Although the majority of fisherman consume no
more than seven meals of fish per year, the survey results showed that certain
fisherman eat as many as 100 meals of fish per year obtained from the forest
preserve lakes. For this reason, a subsistence fisherman exposure scenario has
been characterized within the HHE, in addition to the average and RME exposure
scenarios.

The most popular fish species consumed are bass, bluegill, catfish, and trout. The
majority of the fishermen (90 percent) consume fish from Silver Lake, while 17
percent consume fish from one of the two smaller water bodies on-site (i.e., Sand
Pond or Pine Lake). It was assumed that the majority of the people that fish in a
small lake do so in Pine Lake, because there is a fence around Sand Pond. Only
6 percent of fishermen consume fish from Spring Brook.
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A wide variety of fish species are present within the Forest Preserve lakes. The
Forest Preserve District actively stocks fish into Silver Lake. Fish which have been
stocked in Silver Lake include channel catfish, largemouth bass, rainbow trout,
flathead catfish, northern pike, walleye, grass carp, and crappie. Based on the
results of the RI, elevated concentrations of some compounds were detected in
sediments of some of the water bodies. Therefore, fish may have the potential to
bioaccumulate these compounds. The following is an assessment of the potential
for fish to bioaccumulate analytes from each water body.

Within Silver Lake, some metals (i.e., aluminum, barium, iron, lead, zinc, and
manganese) and PAHs were elevated above background. These metals would not
be expected to bioaccumulate in fish based on thea* pharmacokinetics (i.e., they are
not absorbed readily, but are excreted easily). This is supported by metal
bioaccumulation data presented in "Metal Ecotoxicology: Concepts and
Applications" (Newman and Mclntosh, 1991). However, PAHs have the potential
to bioaccumulate in "fish tissue, because they are highly fat soluble (lipophilic). For
this reason, concentrations of PAHs in fish were predicted (refer to Table 8-12b).
The predicted PAH fish tissue concentrations were used, along with the survey
results, to estimate the amount of PAHs fisherman ingest through consumption of
fish.

Within Sand Pond, three VOCs (vinyl chloride, carbon disulfide, and
1,1-dkhforoethane) and four metals (barium, iron, manganese, and sodium) were
detected above background. Based on the literature, the three organic chemicals
would not readily bioaccumulate in fish. The volatile compounds would be readily
metabolized or excreted, based on their chemical properties. As mentioned before,
the metals are not expected to bioaccumulate in fish. Therefore, consuming fish
from Sand Pond would not be expected to pose an exposure concern. In addition,
because Sand Pond has a fence around it to minimize exposure to the pond, it is
unlikely that people regularly fish within this water body. For these reasons,
exposure to fish from Sand Pond was not assessed in the HHE.

Pine Lake is the second most popular water body for fishing within the Preserve.
Within Pine Lake, two metals (arsenic and barium) were elevated above
background concentrations in surface water or sediment. These metals would not
be expected to bioaccumulate in fish, and therefore, consumption of fish from this
lake would not pose an exposure concern.

In summary, only fish caught in Silver Lake were considered to provide a potential
exposure to chemicals in the HHE.

Wild Game - Hunting is not allowed within the Blackwell Forest Preserve. In
addition, there is no evidence that illegal hunting occurs on-site. Also, game
species on-site which may migrate off-site would not be expected to contain
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chemicals related to on-site exposure, based on the nature of the predominant
contamination (i.e., groundwater). In addition, soils are well vegetated and are
apparently impacted only in small, isolated areas. Therefore, the potential for
consumption of chemically impacted wild game was not considered in the HHE.

833 Exposure Point Concentrations
RAGS requires that the concentration of contaminants in a given medium (e.g.,
soil, surface water, etc.) used to represent the exposure point concentration be
derived by calculating the 95% upper confidence limit on the mean of sample
concentrations (95% UCLM). If this value exceeds the maximum value, identified,
the U.S. EPA (1992a) directs that the maximum measured value be used as the
exposure point concentration. This approach was used to calculate exposure
point concentrations for each medium (except groundwater) where an adequate
sample size (i.e., three or greater samples) has been obtained. If less than three
samples from a particular area were obtained, the maximum contaminant
concentration was used to represent the exposure point concentration. In addition,
in many instances when the 95% UCLM is calculated for a medium, the value will
likely be greater than the maximum concentration identified, because of the large
degree of variability within the contaminant concentration data and when the
sample size is small (e.g., 10). Therefore, in these cases, the maximum
contaminant concentration was also used to represent the exposure point
concentration for these data. Exposure point concentrations calculated for each
medium are summarized in Table 8-12c.

The following is a brief discussion of how data were utilized to estimate the
exposure point concentration for each medium.

833.1 Groundwater - Based on current and future land use conditions, private
well data were used to assess the risk to off-site residents related to the landfill.
The data from the group of private wells located off-site and downgradient of
groundwater flow from the landfill were used to determine exposure point
concentrations for each chemical detected above background within private wells.
The maximum chemical concentrations were used to assess the health risk
associated with private well water consumption.

833.2 Soil, Sediment and Surface Water - The exposure point concentration
used for soil, sediment, and surface water was the lesser of the 95% UCLM and
maximum chemical concentration detected.

8333 Air - Ambient air exposure point concentrations were modeled for volatile
emissions from the landfill and fugitive dust emissions generated during potential
grading activities associated with Preserve maintenance (e.g., replacement of
asphalt parking areas). A general discussion of the manner in which exposure
point concentrations were modeled is presented below.
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Volatile Landfill Emissions - Releases of chemicals to air due to volatilization
from the landfill were modeled to estimate exposure point concentrations at
specific locations downwind of the landfill. The emission rate estimate of each
VOC was generated based on the concentration of VOCs detected in landfill gas
and the average gas flow out of the passive vents. The U.S. EPA's Industrial
Source Complex Long-term (ISCLT) dispersion model was applied to obtain
downwind exposure point concentrations at specific receptor locations (i.e., both
on-site and off-site locations). Refer to Appendix N for the details of the
methodology used to calculate the chemical emission estimates and modeled VOC
ambient air concentrations.

VOC concentrations in ambient air were assumed to remain at steady-state levels
in the future. In reality, the concentrations of VOCs in air will decrease over the
next 20 years as the rate of landfill gas generation decreases (refer to Appendix M
and N). Based on the rate of waste disposal and time when the landfill was closed,
the landfill is currently past its peak generation of landfill gas. By the year 2010,
the landfill will generate very little gas (2 CFM) compared to the rate currently
generated (approximately 100 CFM).

Fugitive Dust Emissions - Concentrations of chemicals in fugitive dust generated
during potential grading operations on the landfill surface were estimated using a
box model. An estimate of the emission of dust generated during grading
operations was derived based on an equation obtained from the U.S. EPA
Air/Superfund National Technical Guidance Study Series (U.S. EPA, 1989d). The
dust emission rate was used along with the dimension of the "box" to calculate the
concentration of fugitive dust in air. The width of the "box" was defined as the
length of the existing parking area adjacent to the landfill. The height of the "box"
was set at a conservative value of two meters (i.e., slightly higher than the height
of most receptors). The predicted dust concentration was multiplied by the weight
fraction of each chemical in landfill surface soil to estimate each chemical's ambient
air dust concentration. Table 8-12a provides the details of these calculations.

833.4 Fish - Fish tissue chemical concentrations were predicted by multiplying
a chemical-specific bioaccumulation factor by the lesser of the 95% UCLM or
maximum chemical concentrations detected in Silver Lake sediment samples.
Refer to Table 8-12c for details concerning this calculation.

83.4 Quantification of Human Exposure Estimates
Exposure is defined as the contact of an organism with a chemical or physical
agent. Levels of exposure were quantified to allow comparison with exposure
levels corresponding to adverse health effects. In the HHE, exposure (intake or
dose) was normalized for time and body weight, and was expressed as mg
chemical/kg body weighKlay (mg/kg-d). Estimates of contaminant exposure were
derived using the following general equation:
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Contaminant - Exposure Point x Contact x Exposure Frequency x 1 x I
Dose Estimate Concentration Rate and Duration Body Weight Averaging

Time

The contaminant dose estimate may represent either an "administered" or
"absorbed" dose. An administered dose refers to a contaminant exposure which
occurs at an exchange boundary of an organism. For example, exposure via
ingestion (drinking groundwater) is based on delivery of the contaminant to the
gastrointestinal tract. Equations which estimate doses for some exposures
incorporate a variable which accounts for absorption of the contaminant across the
exchange boundary into the blood stream. This estimate is referred to as an
"absorbed dose estimate." The distinction between administered and absorbed
dose estimates is necessary for proper comparison with toxicity information, as is
further described in the Toxicity Assessment (Section 8.4.2).

For each pathway and route of exposure there is a specific equation used to
estimate chemical intake. The equations used for calculating estimates of chemical
intake from each medium are provided in Table 8-13.

83.4.1 Key Factors Which Determine the Magnitude of Chemical Exposure
- The factors in the generic equation above (i.e., exposure point concentrations,
contact rate, exposure frequency, exposure duration, and body weight) were used
to estimate the level of chemical exposure. The exposure point concentration is
an estimate of the concentration of the contaminant in a medium to which a person
may be exposed. The contact rate is an estimate of the amount of a medium that
a person ingests, contacts, and inhales on a daily basis. The exposure frequency
represents the number of days per year that a person is exposed to the
contaminated media, while the exposure duration represents how many years a
person is anticipated to be exposed to the medium. The body weight represents
the average weight of the male and female population over the anticipated
exposure duration.

An additional factor in the chemical exposure equation is "averaging time," which
normalizes the chemical dose over a specified period of time. For chemicals which
are potential carcinogens, dose estimates will be normalized over a 70-year lifetime
to allow comparison with toxicology information which is generated from studies
in which the test species is exposed to the chemical over the majority of its lifetime.
Dose estimates which were used to assess the non-cancer effects of chemicals were
normalized over the period of exposure (defined as the exposure duration).

The following are examples of the application of the averaging time. Recently
published national statistics on the number of years spent by an individual in a
home estimated the 90* percentile duration to be 30 years (U.S. EPA, 1989c).
Thus, the averaging time for carcinogens versus noncarcinogens is 70 years and
30 years, respectively. There will be instances where the exposure period is less
than 30 years (e.g., on-site workers, 25 years). In these cases, the averaging time
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for carcinogens is still 70 years. However, noncarcinogenic effects of chemicals
will be normalized over the assumed exposure duration (e.g., 25 years).

The most recent U.S. EPA guidance states that actions at Superfund sites should
be based on an estimate of the "reasonable maximum exposure" expected to occur
under both current and future land use conditions. The reasonable maximum
exposure (RME) is defined as the "highest exposure that is reasonably expected
to occur at a site" (U.S. EPA, 1989a). The intent of the reasonable maximum
exposure is to estimate a conservative exposure case (i.e., well above the average
case) that is still within the range of possibilities. Each exposure factor has a range
of possible values. In accordance with the guidance, this assessment used values
for the exposure factors that result in an estimate of the reasonable maximum
exposure. The 90* or 95* percentile (i.e., quartile) value for the factor is normally
used to approximate the RME estimate. A summary of the RME factors which
were used to calculate health risks is presented in Table 8-14 with a brief
explanation of their source.

In addition to the RME exposure estimates, central tendency (average) exposure
estimates were also developed to provide a reasonable range of the magnitude
over which exposure may occur. The average exposure factors are summarized
in Table 8-15 with a brief explanation of their source.

The following sections discuss the major exposure factors which were used to
represent exposure to media. For each medium, a discussion of the applicable
route-specific exposure factors is also included.

Groundwater and Surface Water Exposures - Exposure to compounds through
the use of groundwater as a water supply source from the impacted aquifer or
contact with surface water while wading and swimming were estimated for the
ingestion, dermal absorption, and inhalation (i.e., groundwater only) routes of
exposure.

Ingestion • The HHE used the U.S. EPA's standard set of exposure assumptions
to describe exposure through ingestion of drinking water (U.S. EPA, 1989c). An
ingestion rate of 2 liters/day (90* percentile - RME) and 1.4 liters/day (50th

percentile - central tendency) for drinking water were assumed. A standard
surface water ingestion rate of 0.05 1/hr was used to characterize the oral ingestion
of surface water while swimming.

Dermal Absorption - Exposure through dermal absorption is a function of more
variables than ingestion, and there is no standard set of exposure assumptions. The
assumptions used in the HHE were based on recent U.S. EPA guidance and
professional judgment.

Exposure via dermal absorption is a function of permeability of the skin, skin
surface area exposed, and length of exposure. Chemical-specific permeability
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constants were used to assess the rate of passage of chemicals from water through
the skin. Chemical-specific permeability constants were not available for all
contaminants. Permeability constants were estimated for compounds for which
they were not available using methods presented in the U.S. EPA's guidance
document entitled Dermal Exposure Assessment: Principals and Applications
(1992). Refer to Table 6-1 for the chemical-specific parameters which were used
to calculate the dermal permeability constants, and Table 8-16 for the methods
used to calculate the chemical- specific dermal permeability constants.

Inhalation - Presently, there is no standard method for estimating the level of
VOCs released from water use to household air. Typically, the amount of
inhalation of VOCs while showering and grooming in the bathroom after
showering is estimated to assess the risk from this pathway. A model developed
for the U.S. EPA by Andelman (1985) was used to estimate the VOC air
concentrations while showering. Refer to Appendix O for details of how this
model was applied within this assessment.

Soil and Sediment Contact Exposures - Exposure to contaminants in soil and
sediments was assumed to occur through dermal absorption and incidental
ingestion. Recreational users and employees were considered to have some degree
of soil and sediment exposure. Soil exposure may occur while playing on the
landfill in areas where footpaths have been worn. Surface water and sediment
exposure may occur while wading, swimming, or fishing; for example, while
handling fishing tackle, and boat accessories (e.g., paddles, anchors, etc.). The
exposure variables were adjusted on the basis of the population exposed, and
account for the potential sediment and surface water exposure that may occur
while wading, swimming, fishing, and boating. For specific information regarding
the exposure variables associated with each population and route of exposure,
refer to Table 8-14 (RME variables) and Table 8-15 (Average variables).

Incidental Ingestion - Standard assumptions were used to calculate potential
incidental ingestion of soil and sediment. Standard ingestion rates of 200 mg
soil/day and 100 mg soil/day were used for children (i.e., 1 to 6 years old), and
older children and adults, respectively (U.S. EPA, 1989a, 199la). When an
exposed population was anticipated to ingest soil and sediment during both periods
in their development, a time-weighted sediment ingestion rate was used.

The fraction of soil and sediment ingested from a contaminated area (FI) was used
to determine the proportion of the soil or sediment ingested from a contaminated
area each day. The soil or sediment ingestion rate used in this assessment reflected
the amount of soil/sediment ingested outdoors, and dust ingested indoors, by
receptors each day over their assumed period of 16 waking hours. The activity
assessments performed for the site were used to estimate the proportion of the day
(i.e., of the 16 waking hours) that potential receptors would spend swimming and
wading on-site. This proportion was used to calculate the FI for sediment. The
portion of the day that potential receptors would spend on the landfill was used to
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calculate the FI for soils. Refer to Tables 8-14 and 8-15 for the FIs for each
population.

Dermal Absorption - In concurrence with the U.S. EPA, dermal adsorption of
contaminants from soils was assessed semi-quantitatively based on the estimated
oral intake of the chemical from soil. The conservative assumption of equal
chemical intake from the oral and dermal routes of exposure was used. The basis
for this approach has been presented in the U.S. EPA's Dermal Exposure
Assessment (PEA): Principles and Applications (1992) manual, and Draft
Supplemental Guidancfr Dermal Risk Assessment to RAGS (U.S. EPA 1992).
The latter guidance was used as best professional judgment at the direction of the
U.S. EPA Region V lexicologist.

Air Exposures - Exposure to contaminants in air was assumed to occur via
inhalation for each subpopulation potentially visiting, working on, or living near
the site.

Inhalation • Based on current U.S. EPA guidelines (U.S. EPA, 1991a), 20 cubic
meters per day were used as a reasonable worst case estimate for the inhalation
rate for off-site residents, employees, and construction workers. For recreational
users, activity-specific inhalation rates (mVhr) were used (refer to Table 8-14).

83.4.2 Calculated Chemical Exposure Estimates - Chemical exposure
estimates were calculated using the exposure point concentrations (Table 8-12c),
exposure equations (Table 8-13), and population and medium specific exposure
factors (Table 8-14 and 8-15). Refer to Appendix P for the daily intakes
developed based on the reasonable maximum exposure factors, and Appendix Q
for the daily intakes developed based on the central tendency (average) exposure
factors.

8.4 TOXICITY ASSESSMENT

This section addresses the nature of the toxic effects which may result from
exposure to the chemicals of potential concern. The risk assessment addresses two
general types of toxicities which may result from chemical exposure; carcinogenic
and noncarcinogenic effects. Because these two broad types of toxicity are
assumed to be expressed through different biological mechanisms, the methods
used to quantify these effects are different.

8.4.1 Dose-Response Relationship
The type, severity, and frequency of occurrence of a given toxic effect observed
within a population (response) is a function of the magnitude of chemical exposure
(dose). Different chenjicals which produce similar toxicities within a species
usually do so at different concentrations (i.e., have different toxic potencies).
These relative differences in the dose-response relationships among chemicals will
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be addressed in the risk assessment by considering "critical toxicity values"
developed by the U.S. EPA. Critical toxicity values have been derived for
potential noncarcinogenic effects and potential carcinogenic effects of the
chemicals and are termed reference doses (RFD) and slope factors (SF),
respectively.

Two sources of critical toxicity values were used. The primary source of critical
toxicity values was the U.S. EPA's Integrated Risk Information System (IRIS)
database. A secondary source of data was the Health Effects Assessment
Summary Table (HEAST; U.S. EPA 1993) published yearly and updated quarterly
by the U.S. EPA. Critical toxicity values were not available for some of the
chemicals of potential concern. To establish those toxicity values, the
Environmental Criteria and Assessment Office (ECAO) was contacted to provide
additional values and guidance, as appropriate. Refer to Table 8-16 for a summary
of the toxicity values and their sources. Refer to Table 8-16a for a summary of
alternative slope factors for carcinogenic PAHs.

8.4.1.1 Noncarcinogenic Effects - Noncarcinogenic effects of chemicals are
assumed to display a threshold phenomenon; i.e., effects are not observed below
a given chemical concentration (threshold dose). Therefore, a health risk is
thought to exist only if established threshold doses are exceeded.

Noncarcinogenic health effects include a variety of toxic effects on body systems
such as renal toxicity (toxicity to the kidney), teratogenicity (damage to the
developing fetus), and central nervous system disorders. In many case's, organisms
have adaptive mechanisms that must be overcome before a toxic endpoint (effect)
is manifested. The toxicity of a chemical is assessed through a review of toxic
effects noted in short-term (acute) animal studies, long-term (chronic) animal
studies, and epidemiological investigations.

The noncarcinogenic dose-response relationship is addressed in the toxicity
assessment by considering RFDs, expressed in mg contaminant/kg body
weight-day, which are levels of contaminants not expected to cause adverse health
effects in humans, including sensitive subsets of the population. RFDs were
generally estimated from No-Observed-Adverse-Effect-Levels (NOAEL),
determined from animal studies. A NOAEL is the highest chemical dose which
produces no adverse effects in the exposed animals. Safety factors related to
various assumptions made (e.g., animal to human extrapolation) are incorporated
in the derivation of the values to result in a more health-protective estimation.
These safety factors, cumulatively, may result in an extra margin of safety of up to
a factor of 10,000. In general, the net result is that RFDs generate risk estimates
which will be biased toward over-estimation.

RFDs for some inorganic compounds are for specific forms (e.g., hexavalent and
trivalent chromium) of the element. However, the chemical analyses performed
do not report concentrations of specific forms, but rather give results in terms of
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"total" inorganic chemical concentrations. In such situations, the chemical
environment at the site was used in conjunction with the element's chemical
characteristics, to determine the most appropriate RFD to utilize.

8.4.1.2 Carcinogenic Effects - Presently, in the risk assessment process, all
carcinogens are considered to have a dose-response relationship with no threshold.
Thus, theoretically, any exposure is associated with some degree of risk.

The cancer potentials of carcinogens are known with varying degrees of certainty,
depending on the amount and quality of scientific information available. The U.S.
EPA has developed a system to review this information and to classify chemicals
as to their likelihood of causing cancer. For example, this classification scheme
distinguishes between chemicals which will be known human carcinogens
(Group A) and chemicals which are probable human carcinogens (Group B), based
on their cancer causing properties in animal studies. The dose-response
relationship for an established or potential carcinogen is incorporated into the SF,
a value expressed in (mg/kg-d)"1, which is directly proportional to the carcinogen's
potency.

8.4.2 Critical Toxicity Values and Toxicity Profiles
The critical toxicrty values (RFDs and SFs) which were used in this risk assessment
are shown in Table 8-16. A toxicity value is based on a "critical" toxic effect
within an animal. This is generally the most sensitive effect observed (that
detected at the lowest dose). The critical effect for the chemicals of potential
concern are listed in Table 8-17. The uncertainty factor used to develop the
reference dose and the U.S. EPA carcinogen classification for potential
carcinogens are also summarized in Table 8-17. Refer to Appendix U for a
toxicity profile for each chemical of potential concern.

8.5 RISK CHARACTERIZATION

In this section, estimates of contaminant exposure were compared with toxicity
information to arrive at an estimate of potential human health risk. Two general
types of toxicity endpoints were evaluated for chemicals of potential concern in
this assessment; i.e., cancer and non-cancer effects. Because the assumptions
related to how chemicals produce carcinogenic effects and noncarcinogenic
toxicities differ, the methods employed to quantify these risks differ as described
below.

8.5.1 Procedures Used to Quantify Health Risk
The following sections summarize the methods which were used to estimate risks
for noncarcinogenic and carcinogenic effects, respectively.

8.5.1.1 Noncarcinogenic Effects - Estimating the risk of a non-cancer health
effect was accomplished by calculating a hazard quotient (HQ) for each chemical,
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except lead (refer to section 5.1). The HQ for a chemical is calculated by dividing
the estimated contaminant exposure dose estimate by the reference dose for the
chemical as shown below:

Hazard Quotient - Contaminant Dose Estimate (mg/kg-d)
Reference Dose (mg/kg-d)

For a given exposure pathway, the HQs for all chemicals of potential concern were
added to arrive at a total. This value is referred to as the hazard index (HI) for the
exposure pathway. If the HI (or HQ) exceeds unity (1), there may be a potential
health risk associated with exposure via the particular pathway (or chemical)
evaluated.

By adding the individual chemical's health risks together, the assumption is
inherently made that chemicals act additively rather than acting antagonistically,
causing potentiation, or synergistic effects. This assumption of additivity is made
to respond conservatively to the lack of adequate toxicity information concerning
how mixtures of chemicals affect people (U.S. EPA 1986a). Making the
assumption that the chemicals act additively, chemicals were segregated by organ
system if the HI for a pathway exceeded 1, and no individual chemical had an HQ
in excess of 1. Organ-specific His were then recalculated. If organ-specific His
did not exceed unity, then it was concluded that it is unlikely that the multiple
chemical exposure would cause a health effect in the population.

8.5.1.2 Carcinogenic Effects - A cancer risk (CR) value is an estimate of an
individual's lifetime likelihood of developing cancer over and above the existing
background chance of developing cancer. A CR of IxlO"6 (i.e., le-06), for
example, may be interpreted as an increased risk of one in one million of
developing cancer over a person's lifetime. This risk may also be interpreted on
a population basis, to predict that one additional case of cancer may occur in a
population of one million people.

The CR of a chemical was estimated by multiplying the contaminant dose by the
slope factor for the contaminant as shown below:

Cancer Risk - Estimated Contaminant Dose (mg/kg-d) x Slope Factor (kg-d/mg)

Because the slope factor represents the upper 95* percent confidence limit of the
probability of contracting cancer per unit chemical exposure, the cancer risk
estimates calculated are considered upper-bound estimates. The CR associated
with specific chemicals within an exposure pathway were assumed to be additive.
Therefore, CR for individual chemicals were summed to arrive at a total exposure
pathway CR. Risks were added across pathways, and populations, as appropriate,
to evaluate the maximum potential exposure of a population that is reasonably
expected to occur from site conditions.
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8.5.2 Superfund EPA Health Risk Goals
The U.S. EPA has developed program goals for potential health risks estimated
from exposure to contaminants at Superfund sites. For chemicals which may cause
non-cancer health effects, acceptable exposure levels will be intended to represent
concentration levels to which the human population, including sensitive subgroups,
may be exposed without adverse effect during a lifetime or part of a lifetime,
incorporating an adequate margin of safety (i.e., a HI of less than or equal to 1).
For known or suspected carcinogens, the IxlO"6 risk level is used by the U.S. EPA
as a "point of departure" for determining remediation goals. Risks at or below this
point of departure wfll not be considered to be of concern. Cancer risks which are
between IxlO"6 and IxlO"4 may or may not be acceptable depending on other risk
management factors (e.g., ARARs, nature of exposure, efficacy of treatment
technologies, cost, and others) applicable to the site.

8.5.3 Human Health Evaluation
This section of the Baseline Risk Assessment summarizes the results of the risk
analysis by potentially exposed population and medium, under current land use
conditions. It also summarizes the primary contaminants that contribute to
unacceptable levels of health risk (i.e., HI>1 or CR> IxlO"6). Risks were
calculated based on the RME and average levels of exposure to provide a realistic
risk range. Health risks associated with exposure to air, private well water,
sediment, and fish were assessed. The risks, based on the exposure assumptions
and conditions provided in the exposure assessment, are discussed below. Refer
to Table 8-18 (RME risks) and 8-19 (Average risks) for a summary of estimated
health risks for each potentially exposed population by medium. Refer to
Appendices R and S for chemical specific risk estimates, based on the RME and
average exposure conditions, respectively.

8.5.3.1 Summary of Potential Health Risks Based on Current Land Use
(Present Conditions) - Current land use health risks associated with exposure to
contaminated site media were evaluated for the following subpopulations under
present site conditions:

• Recreational Users
• Trespassers
• Employees
• Off-site Residents

The reader should be aware that the risks quantified in this assessment are
approximations of potential health hazards that should be viewed as relative risks,
not actual risks. For example, the air concentrations downwind of the landfill
used to calculate health risks were modeled and likely overestimate the actual air
concentrations. The Uncertainty Section (Section 8.5.4) describes the factors
which make it virtually impossible to calculate an "actual" risk, or hazard, given the
current state of practice for toxicology and risk assessment.
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The following is a presentation of potential health risk based on current land use
conditions, by subpopulation.

Recreational Users - Based on a 1991 census performed by the FPD, the
Black well Forest Preserve receives approximately '/4 million visits on an annual
basis. This is a substantial increase in visits compared to the approximately
106,000 visits estimated in 1989. To assess the potential risks that visitors may
incur as a result of using the preserve, health risks were estimated for surface
water, sediment, soil, air, and fish. The following are the exposure pathways
which were considered complete for recreational users of the Preserve:

• Incidental ingestion of chemicals in soil, sediment, surface water
• Consumption of fish
• Dermal contact with chemicals in soil, sediment, and surface water
• Inhalation of chemicals in air

Based on the activity assessment conducted of Preserve visitors, the majority of
people do not swim, wade, or consume fish. Therefore, the inhalation exposure
pathway is the sole pathway applicable for all Preserve visitors.

Total pathway risks are summarized in Tables 8-18 and 8-19 for Preserve visitors
by medium, based on RME and average exposure conditions, respectively. Refer
to Appendix R for chemical-specific health risks based on the reasonable maximum
exposures, and Appendix S for chemical-specific health risks based on average
exposure conditions. The following is a summary of the Preserve visitor health
risk estimates.

Based on either RME or average exposure conditions, health risks are not
expected to occur as a result of recreating at the Blackwell Forest Preserve. Both
the noncancer risk estimates and cancer risk estimates were below levels of
concern (i.e., HI < 1 and CR < IxlO"6). A summary of the total cancer and
noncancer risk estimates are provided below by exposure pathway:
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Total Health Risk Estimates

Exposure Pathway Noncancer Cancer

RME Ave RME Ave

Air 9x10* 6xl07 6xl09 1x10'°

Soil I x l O 5 3xl07 2xlO'7 Ix lO 9

Sediment IxlO3 IxlO5 IxlO* 6x10^

Surf ace Water 3xlO'2 4x1 Ou

Fish 5x10s SxlQ-6 9x10* Ixlfr9

TOTAL 3xl02 4x10-' IxlO"6 1x10*

"--" - Carcinogenic CPCs were not present in the medium

The estimated IxlO"6 RME cancer risk associated with sediment exposure
incorporates uncertainties regarding PAHs. For example, PAHs were detected at
only one of the five locations where investigative soil samples were collected.
Also, this risk estimate was calculated assuming that each carcinogenic PAH had
a cancer potency equivalent to benzo(a)pyrene. This is a conservative assumption,
and does not account for the relative cancer potency documented to exist among
PAHs (U.S. EPA 1988d). When the relative cancer potency of each PAH (in
comparison to benzo(a)pyrene) was accounted for, the sediment cancer risk
estimate was calculated to be 8xlO"8, which is below the 1 x 10"6 point of departure
(refer to Table R-3b). The dermal contact cancer risk associated with PAHs was
assumed to be equal to oral cancer risk. However, PAHs may potentially be
carcinogenic at the point of contact (i.e., the skin). Therefore, there is uncertainty
associated with whether such a semiquantitative assessment accurately assesses the
cancer risk associated with dermal contact with PAHs.

Subsistence Fisherman - Although the majority of fisherman consume no more
than seven meals of fish per year, the survey results showed that a fisherman ate
as many as 100 meals of fish per year from the forest preserve lakes. Therefore,
a subsistence fisherman scenario was characterized, even though the level of fish
exposure characterized was very high and atypical of most recreational users.
Based on the survey results, very few, if any, of the thousands of preserve visitors
eat the number of meals offish (i.e. 350/year) used to characterize the subsistence
fisherman.scenario.

Non-cancer health risks are not expected to occur (HI>1) under the assumed
subsistence fisherman exposure conditions. In addition, the cancer risk associated
with this scenario was SxlO"6 which is within the U.S. EPA's risk range of IxlO"6

to IxlO"4. This cancer risk estimate was calculated using the conservative
assumption that each of the carcinogenic PAHs detected in Silver Lake was as
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potent a carcinogen as benzo(a)pyrene (see Table R-l la). If the documented
relative cancer potency of each of the PAHs was considered (U.S. EPA 1988d),
the cancer risk would be calculated as 7xlO'7 (see Table R-l Ib), below the IxlCT*
point of departure.

Trespassers - Within the Preserve, Sand Pond has been fenced since the mid
1980's to minimize access to the pond. Health risks were estimated for trespasser
exposure to Sand Pond surface water and sediment. To estimate health risks for
trespassers, the same surface water and sediment exposure conditions estimated
for recreational visitors were utilized. The recreational visitor surface water and
sediment exposure estimates represent a conservative estimate of trespasser
exposure to surface water and sediment, because engineered access restrictions
such as fences do not limit access to the other water bodies on-site. Based on the
concentration of chemicals of potential concern in Sand Pond surface water and
sediment, health risks would not be expected assuming either RME or average
surface water and sediment exposure conditions. The following is a summary of
the total health risk estimates associated with trespasser exposure to Sand Pond
sediment and surface water.

Total Health Risk Estimates

Exposure Pathway Noncancer

RME

2x10 2

5xlOs

2xlO'2

Aye

3x10*

8x10 7

3x1 0"4

Cancer

RME

--

1x10-'°

IxlO'10

Ave

-

5xlO-13

5xl013

Surface Water

Sediment

TOTAL

"--" - Carcinogenic CPCs were not present in the medium

Employees - Approximately 80 employees work at the Blackwell Forest Preserve
on an annual basis. To assess the potential risks that employees may incur as a
result of conducting their work duties, health risks were estimated for air, soil,
sediment, and surface water. The following are the exposure pathways which were
considered complete for Preserve employees:

• Incidental ingestion of chemicals in soil, sediment, and surface water
• Dermal contact with chemicals in soil, sediment, and surface water
• Inhalation of chemicals in air

Based on the activity assessment conducted for Preserve employees, the majority
of employees do not swim or wade in water bodies on-site. Therefore, the
inhalation exposure pathway is the sole pathway applicable for all Preserve
employees.
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Noncancer

RME

5x10 5

SxlO-6

IxlO-3

4xlO'2

4xl02

Aye

2x10 5

7xlO'7

4x1 03

IxlO3

1x10°

Cancer

RME

3x1 0-8

Ix lO 7

1x10"*

_

IxlO*

Ave

3xlO'9

3x10 9

IxlO-8

2x10"

Total pathway risks are summarized in Tables 8-18 and 8-19 for Preserve
employees by medium, based on RME and average exposure conditions,
respectively. Refer to Appendix R for chemical-specific health risks based on the
reasonable maximum exposures, and Appendix S for chemical-specific health risks
based on average exposure conditions. The following is a summary of the
Preserve employee health risk estimates.

Based on either RME or average exposure conditions, health risks are not
expected to occur as a result of working at the Blackwell Forest Preserve. Both
the noncancer risk estimates and cancer risk estimates were below levels of
concern (i.e., HI < 1 and CR < 1x10"*). A summary of the total cancer and
noncancer risk estimates is provided below by exposure pathway.

Total Health Risk Estimates

Exposure Pathway

Air

Soil

Sediment

Surface Water

TOTAL

"--" - Carcinogenic CPCs were not present in the medium

The estimated 1x10"* RME cancer risk associated with sediment exposure
incorporates uncertainties regarding PAHs. This risk estimate was calculated
assuming that each carcinogenic PAH had a cancer potency equivalent to
benzo(a)pyrene. This is a conservative assumption, and does not account for the
relative cancer potency documented to exist among PAHs (U.S. EPA 1988d).
When the relative cancer potency of each PAH (in comparison to benzo(a)pyrene)
was accounted for, the sediment cancer risk estimate was calculated to be 1x107,
which is below the 1 x 10^ point of departure (refer to Table R-14b). The dermal
contact cancer risk associated with PAHs was assumed to be equal to the oral
cancer risk. However, PAHs may potentially be carcinogenic at the point of
contact (i.e., the skin). Therefore, there is uncertainty associated with whether
such a semiquantitative assessment accurately assesses the cancer risk associated
with dermal contact with PAHs.

Off-site Residents - Approximately 256 residents live within a half-mile of the
landfill The majority of these residents live to the southwest of the landfill. The
area southwest of the site is downgradient of the landfill, in terms of horizontal
groundwater flow within the outwash and bedrock aquifers. To assess the
potential risks that these off-site residents may incur as a result of living near the
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landfill, health risks were estimated for consumption of well water and inhalation
of air. These media represent potentially complete exposure pathways. The
following are the exposure pathways which were considered complete for residents
near the Preserve.

• Consumption of chemicals in well water

• Inhalation and dermal absorption of chemicals from well water while
bathing

• Inhalation of chemicals hi ambient air

Because some residents within 1/2 mile of the landfill do not live in the
downgradient direction of groundwater flow from the landfill (the potential area
where groundwater contamination could exist), some residents would not have the
potential to consume contaminated groundwater related to the site. For this
reason, the inhalation of ambient air is the sole pathway applicable for all nearby
residents. In addition, the risks associated with ambient air were estimated using
the highest off-site ambient air chemical concentrations. Because air
concentrations decrease with distance away from the landfill, residents that live
further from the landfill would have lower exposures to ambient air contaminants,
and lower resultant health risks.

Total pathway risks are summarized in Tables 8-18 and 8-19 for off-site residents
by medium, based on RME and average exposure conditions, respectively. Refer
to Appendix R for chemical-specific health risks based on the reasonable maximum
exposures, and Appendix S for chemical-specific health risks based on average
exposure conditions. The following is a summary of the off-site resident risk
estimates.

Based on either RME or average exposure conditions, health risks would not be
expected to occur as a result of breathing the ambient air or using private well
water for consumption and bathing. Both the noncancer and cancer risk estimates
were below levels of concern (i.e., HI < 1 and CR < 3x10"*).

A summary of the total cancer and noncancer risk estimates for each potentially
complete exposure pathway are provided below.
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Total Health Risk Estimates

Exposure Pathway Noncancer Cancer

RME Ave RME Ave

Air 3xlO'5 . 3xlO-5 2x10* 6xl09

Well Water 9x10' 5x10' 3x10* 4x10 7

TOTAL , 9x10' 5x10' 3\}Q* 4x10 7

The use of private well water for drinking and bathing by residents living
downgradient of the landfill does not pose a noncancer health concern. The
majority of the noncancer health risk (93%) was associated with antimony
exposure. As described later in this section, antimony is not believed to be
associated with the landfill, but likely is associated with the home's water
distribution systems. Of the noncarcinogen CPCs detected in private well water,
two chlorinated solvents (1,1-dichloroethane and 1 ,2-dichloroethene (cis)) are
potentially related to the landfill. However, the concentration of each of these
individual CPCs would have to increase over 150 times before they would pose a
health concern. This assessment does not account for the possibility that these two
noncarcinogenic VOCs could be biotransformed to a carcinogen, such as vinyl
chloride. Vinyl chloride has not been detected in the private wells. If it were
detected in private wells in the future as a result of biotransformation, it would
pose a health concern.

Exposure to private well water does not pose a carcinogenic health concern. The
cumulative cancer risk (SxlO"6) associated with well water was due to the assumed
consumption and inhalation of trace concentrations of pesticides detected in 5 of
the 5 1 downgradient private wells sampled. If these pesticides had not been
included, no cancer risk would be associated with use of well water, because other
than the pesticides, the CPCs currently detected in private well water are
noncarcinogens. (Note: As was discussed previously, the assessment cannot
account for the possibility that noncarcinogenic compounds could degrade into
carcinogenic compounds in the future.) It is unlikely that these extremely low
(part per trillion) concentrations are landfill-related. Since pesticides were not
detected in either leachate or site groundwater, the pesticides detected in the
private well samples cannot be attributed to the landfill. Dieldrin, 4,4-DDE,
endrin, 4,4-DDD, and endrin aldehyde were the compounds detected. A likely
potential source of these pesticides is historical use on agricultural lands in the area
prior to the Forest Preserve District's purchase of the site. The Forest Preserve
district lawn maintenance crews have not applied any of these pesticides to the
Blackwell Forest Preserve property. It is also possible that these pesticide
detections are due to cross-contamination of unspiked samples in the laboratory,
but this cannot be confirmed.

Lead (86.4 ug/L) was substantially elevated, and antimony was slightly elevated
(8 ug/L) above the respective federal drinking water standards (15 ug/L and
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6 ug/L) in private well sample PW46. These elevated metal concentrations are
likely related to the home's water distribution system, and are not associated with
the landfill. Lead and antimony were not detected in groundwater between the
landfill and well PW46. The U.S. EPA and EPA have notified the homeowner of
these test results, and have taken appropriate action to limit these residents'
exposure to lead and antimony in drinking water.

Maximally Exposed Individual - Individuals who are exposed to the greatest
number of complete exposure pathways are referred to as the Maximally Exposed
Individuals (MEIs). MEIs are individuals which fall into more than one of the
subpopulations for which risks were assessed (e.g., recreational users, off-site
residents, employees, and trespassers). For purposes of this Baseline Risk
Assessment, it was considered reasonable to select off-site residents who live
downgradient of the landfill and visit the preserve regularly as the MEIs. These
individuals would potentially have exposure to chemicals of potential concern in
their well water, as well as within media which they come in contact with during
visits to the Preserve. The risks associated with the MEIs were estimated by
summing the total risk estimates for recreational users, and off-site residents.

Exposed Subpopulation

Recreational User

Off-Site Residents

TOTAL

RME

3xlO"2

9x10"'

9x10"'

AV£

4X104

Sxlfr'

SxlO'1

Total Cancer Risk

RME Ave

1x10* 1x10-"

3x10* 4xlQ-7

4x10* 4xlO'7

An example of a maximally exposed individual would be a person who lives
adjacent to the preserve and jogs or walks on a daily basis in the preserve. Based
on the RME exposure time estimates used to calculate the MEI health risk
estimates, a typical maximally exposed individual would have a level of exposure
equivalent to:

• Breathing air which blows from the landfill area towards their residence
24 hr/day

• Consuming 2 L water/day from a private well located downgradient of the
landfill

• Showering or bathing once per day for 20 min with water from a private
well located downgradient of the landfill

• Walking or jogging in the Forest Preserve on or near the landfill every day
for approximately 2 hours.
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• Swimming or wading in the Forest Preserve lakes 2.5 hrs/week during the
summer

• Consuming approximately seven meals of fish caught from the Forest
Preserve lakes per year

Where necessary, the RME exposure time estimates were converted to a daily or
seasonal value, using the results from the activity assessment survey.

Cancer and non-cancer health risks are not a concern for the MEI population. The
cumulative cancer risk for MEIs (4x10"*) was slightly above the point of departure
(i.e., 1x10^) for the RME subpopulation only. This risk estimate is based on very
conservative assumptions for the RME. As discussed previously, the majority of
the cancer risk estimated for RME recreational users was associated with exposure
to PAHs in the sediment of Silver Lake. However, if the relative cancer potential
of the PAHs is accounted for, the cancer risk for this subpopulation would be
below IxlO"6. The cancer risk for RME off-site residents is associated with
potential pesticide exposures in drinking water, which are unrelated to the landfill.
If these pesticides were not included in the risk calculation, no cancer risk would
be associated with consumption of well water.

Although, the RME exposure estimates were used to calculate the MEI risk
estimates, actual risks for MEI will be dependent upon the person's individual
behavior. For example, the activities in which an individual participates on-site,
and the length of time residency is maintained in the site area, control potential
exposures. Therefore, if persons drink more water, breath more air, or consume
more fish than the estimates provided above, their individual health risks will vary
from the estimates provided. However, based on the health risk assessment, even
if exposure estimates vary somewhat, the maximally exposed individuals (MEIs)
do not have a health concern.

8.5.3.2 Summary of Potential Health Risks Based on Current Land Use
(Possible Future Activities) - Possible future activities which may occur under
current land use conditions include limited construction. Buildings and paved
surfaces on land within the limits of fill may need to be repaired and repaved in the
future. Therefore, potential health risks associated with these activities were
assessed.

The repair activities may include regrading, which has the potential to generate
dust and cause contact with soils. Exposure pathways which were considered
complete for construction workers at the preserve working on the landfill surface
include:

• Inhalation of VOCs in air due to landfill gas emissions
• Inhalation of chemicals in air adhered to fugitive dusts
• Incidental ingestion of chemicals in soil
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• Dermal contact with chemicals in soil

Based on the exposure conditions, health risks would not be expected to occur as
a result of breathing the ambient air containing fugitive dust or contacting the soil.
Both the noncancer risk and cancer risk estimates were below levels of concern
(i.e.,HI<l andCR< 1x10*).

A summary of the total cancer and noncancer risk estimates for each' potentially
complete exposure pathway are provided below.

Total Health Risk Estimates

Exposure Pathway Noncancer

Air(VOCs) 9xlO'5

Air (Fugitive Dust)

Soil 3xlO'3

TOTAL 3xlO'3

"—" - noncarcinogenic risks could not be determined for the medium because
inhalation toxicity values were not available.

The estimated 1x10* RME cancer risk associated with soil exposure incorporates
uncertainties regarding PAHs. For example, PAHs were detected at only one of
the five locations where investigative soil samples were collected. Also, this risk
estimate was calculated assuming that each carcinogenic PAH had a cancer
potency equivalent to benzo(a)pyrene. This is a conservative assumption, and does
not account for the relative cancer potency documented to exist among PAHs
(U.S. EPA 1988d). When the relative cancer potency of each PAH (in comparison
to benzo(a)pyrene) was accounted for, the soil cancer risk estimate was calculated
to be 2xlO"7, which is below the 1 x 10* point of departure (refer to Table R-22b).
The dermal contact cancer risk associated with PAHs was assumed to be equal to
the oral cancer risk. However, PAHs may potentially be carcinogenic at the point
of contact (Le., the skin). Therefore, there is uncertainty associated with whether
such a semiquantitative assessment accurately assesses the cancer risk associated
with dermal contact with PAHs.

8.5.4 Uncertainties in the Risk Assessment Process
The risk assessment process incorporates numerous assumptions and the results
contain a great deal of uncertainty. Thus, calculated risk estimates are not to be
construed to represent actual risks.
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Proper interpretation of health risk values requires consideration of the
uncertainties and assumptions involved in the risk calculations. Assumptions are
applied in each step of the process, including site contaminant characterization,
exposure assessment, toxicity assessment, and risk characterization. These
assumptions may over- or under-estimate risks. Examples of some key uncertainty
factors and assumptions applied in the risk assessment are described below, as well
as indications of resulting biases.

• Assume site is fiilly characterized. The presence of areas of contamination
not identified may result in an underestimation of site risks. In general, the
site has been well characterized with regard to the nature, and extent of
contamination. Therefore, this uncertainty has been minimized.

• Assume identified chemicals with toxicity factors are associated with the
majority of site health risks. The presence of highly toxic compounds not
analyzed for, or compounds for which little toxicity information exists
(either positively identified compounds or TICs), may result in an
underestimation of site risks. Based on a review of the analytical data, few
TICs were detected in site media. Therefore, it is unlikely that many
unidentified chemicals which may pose a health concern are present
on-site. For each compound detected on-site, with the exception of TICs,
there was a U.S. EPA identified toxicity factor. In addition, for each TIC,
a surrogate chemical with known toxicity information was used to estimate
the TIC's toxicity. Therefore, uncertainties regarding toxicity have been
minimized.

• Toxicity values may overestimate risk. Reference doses incorporate
conservative uncertainty factors, and cancer slope factors estimate upper
bound 95* percentile values.

• Risks/doses within an exposure route are assumed to be additive. This
may result in an over- or underestimation of risk, because using this
approach does not take into account potentiation, and antagonistic or
synergistic chemical interactions. At this time, data are not available to
determine whether the chemicals of potential concern would have an
antagonistic or synergistic effect on one another's effects.

• Critical toxicity values derived primarily from animal studies may over- or
underestimate risk. There is a fundamental uncertainty in extrapolating
animal toxicity data to humans. Several factors may introduce the
uncertainty, including differences in species' chemical absorption
characteristics, pharmacokinetics, target organ sensitivity, etc.
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• Behavioral patterns cannot be predicted with certainty. The Exposure
Assessment Section identifies numerous assumptions that are applied to
characterizing populations and their potential for exposure to site
contaminants. Activity assessments conducted for both Preserve visitors,
and employees have been used to minimize the number of assumptions
used in this risk assessment. For this reason, the uncertainty associated
with the exposure estimates is greatly reduced, because site specific
information is used instead of professional estimates.

• The 95* percentile exposure estimates used to predict the RME health
risks accurately reflect the level of exposure for Forest Preserve visitors.
The 95* percentile exposure value estimates represent the maximum level
of exposure that 95% of persons visiting the forest preserve receive.
However^ it does not account for those few persons that may visit the
Forest Preserve and, swim, fish, or breath more air than the RME or MEI
population.

• Point risk estimates adequately reflect the health risk received by
individuals. Health risk estimates were quantitated for both a reasonably
maximally exposed individual (RME) and an average person. This
information was provided to illustrate the range over which the risk
estimates may vary within a population. In all cases, the average health
risk estimates were substantially lower than the RME health risk estimates.
Refer to Tables 8-18 and 8-19 for comparison of the RME and average
(i.e., central tendency) health risk estimates for each exposure pathway.

• Models used to predict environmental fate and transport of contaminants
may over- or underestimate risk. The air pathway models used have
inherent uncertainty in their theoretical ability to accurately predict air
concentrations of contaminants. For example, the air emission and air
dispersion models used are conservative and over-predict the concentration
of contaminants in air expected under actual site conditions.

• Contaminant concentrations in various media are assumed to remain
constant over time. This assumption is based on the understanding
between the FPD and the U.S. EPA that the landfill cap will be maintained
so that there would not be an increase in leachate production, and the
observation that contaminant concentrations in groundwater are currently
at steady state. This assumption may result in an over- or underestimation
of exposure. Assuming steady-state conditions does not account for future
releases of unmitigated source materials, for example to groundwater, that
may occur over time. The groundwater flow and transport model
developed to predict future concentrations in off-site private wells cannot
account for all possible future scenarios including the transformation or
degradation of compounds currently detected into other, more toxic
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compounds. Alternatively, an assumption of constant contaminant
concentrations over time does not account for source depletion and
attenuation processes. At the Blackwell site, concentrations of
contaminants in groundwater have been consistent over time, and levels of
gas production should dramatically drop over the next two decades. These
factors would minimize the concern that the level of chemical exposure and
resultant health risks would increase in the future.

8.6 ACRONYMS AND ABBREVIATIONS

Acronyms

B1RA
GDI
CR
ECAO

HAD
HEA
HEAST
HEED
KEEP
HHE
HI
HQ
IRIS
LOAEL
NOAEL
NOEL
RAGS
RfD
RI
SEAM
SF
site
SVOC
TAL
TCL
TIC
VOC

Description

Baseline Risk Assessment
Chronic Daily Intake
Cancer Risk
Environmental Criteria and Assessment
Offices
Health Assessment Document
Health Effects Assessment
Health Effects Assessment Summary Table
Health and Environmental Effects Document
Health and Environmental Effects Profile
Human Health Evaluation
Hazard Index
Hazard Quotient
Integrated Risk Information System
Lowest Observed Adverse Effect Level
No Observed Adverse Effect Level
No Observed Effect Level
Risk Assessment Guidance for Superfund
Reference Dose
Remedial Investigation
Superfund Exposure Assessment Manual
Slope Factor
Blackwell Landfill NPL Site
Semi-Volatile Organic Compound
Target Analytical List
Target Compound List
Tentatively Identified Compound
Volatile Organic Compound

MWK/vir/JAW/PJV
J:\6072100\WF\RPT\RDLN8. WPD
6072101/230-MD-D5
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ECOLOGICAL ASSESSMENT
9.1 INTRODUCTION

The Ecological Assessment for the Blackwell Landfill site provides a qualitative
and quantitative appraisal of the actual or potential effects of the site on plants and
animals (other than people and domesticated species) and ecological communities
made up of these plants and animals in the vicinity of the site.

9.1.1 Objectives
The objectives of the Ecological Assessment are:

• To characterize the natural habitats and populations on and in the vicinity
of the site (ecological communities)

• Identify those habitats and populations that may be influenced by the site

• Evaluate actual or potential adverse effects that chemicals from the site
may have on these habitats and populations

Identification of the ecological communities near the site can also be useful later
in evaluating possible remedial measures to determine if the remedial measure itself
could adversely affect natural habitats and/or populations in the vicinity of the site.

9.1.2 Approach
The approach of the ecological assessment includes:

• Describing the physical setting and ecological conditions of the site

• Identifying chemicals of potential ecological concern

• Selecting ecological endpoints of concern
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• Identifying potential pathways of contamination migration (potential
exposure routes)

• Identifying floral and faunal populations which could potentially be
affected by site contamination (potential receptors)

• Evaluating actual or potential effects of chemicals of potential ecological
concern reaching potential receptors via exposure routes

This Ecological Assessment includes a description of the ecological features of the
site and develops qualitative and quantitative assessments of potential adverse
effects of potential chemicals of concern on ecological resources. Exposure of site
faunal populations are estimated and the estimated exposure concentrations are
compared to values with known effects.

Qualitative assessment is provided for habitats, based on habitat inspection and
comparison of findings with FPD records. Qualitative assessment was used to
evaluate the overall condition and health of site ecosystems, to determine potential
receptor populations, and to provide information on possible exposure pathways.
The wealth of FPD information from past ecological surveys supplemented by
Warzyn's site observations, provided a strong basis for qualitative evaluation.

Quantitative assessment was used to determine if chemicals of concern were
present in site media (sampling and analysis). Quantitative assessment was also
used, when chemicals were detected above background concentrations, to
determine if risks existed to species populations and/or ecological communities.
A terrestrial and an aquatic indicator species were selected for quantitatively
assessing risk due to toxiciry of chemicals of potential ecological concern.
Concentrations of chemicals of potential ecological concern detected in site media
(exposure concentrations or doses) were compared to concentrations which, based
on literature review, may produce adverse effects to indicator species. Detailed
methodology for quantitatively assessing site ecological risks is presented in
Section 9.5.

The Ecological Assessment provides an estimation of risk to potential receptors
at the site for the current site conditions based on actual or potential effects of
selected chemicals of concern to species representative of the site area. Chemicals
were selected for toxicity assessment, if detected at concentrations above
background, as determined by statistical analysis. If three or more background
samples were obtained, the student's t-test was used. If only one sample was
obtained, chemicals of potential ecological concern were selected, if the
investigative sample concentration was greater than two times background. Other
chemicals which may represent a potential hazard to ecological populations,
although not detected above the background-related criteria concentrations were
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evaluated qualitatively. A literature search was conducted for information
regarding toxicological effects of chemicals of concern on potential receptor
species or similar surrogate test species. Information was obtained for species
likely to be present at the site or similar species representative of site populations
for evaluation of potential adverse effects from exposures to site related chemicals.
A search for visible signs of adverse ecological effects was conducted during the
site ecological survey.

The Ecological Assessment method for this site was developed according to
guidance provided by the U.S. EPA in the following references:

U.S. Environmental Protection Agency, 1988. Selection and Ranking of
Endpointsfor Ecological Risk Assessment.

U.S. Environmental Protection Agency, 1989a. Ecological Assessment of
Hazardous Waste Sites: A Field and Laboratory Reference,
EP A/600/3-89/013

U.S. Environmental Protection Agency, 1989b. Risk Assessment Guidance for
Superfund, Volume I, Human Health Evaluation Manual (Part A),
EPA/540/1-89/002. (RAGS, Vol. I)

U.S. Environmental Protection Agency, 1989c. Risk Assessment Guidance for
Superfund, Volume II, Environmental Evaluation Manual,
EP A/540/1-89/001. (RAGS, Vol. II)

U.S. Environmental Protection Agency, April 1991. ECO Criteria for Choosing
Indicator Species For Ecological Risk Assessments at Superfund Sites,
#90-6402, EPA 101/F-90/051.

U.S. Environmental Protection Agency, Region V, April 30,1991 Memorandum.
Subject: Ecological Assessment - Scope of Work.

U.S. Environmental Protection Agency, December 1991. ECO Update Bulletin,
Vol. 1, No. 2. Publication 9345.0-051. Subject: Ecological Assessment of
Superfund Sites.

Resources used for this Ecological Assessment include Forest Preserve District of
DuPage County (FPD) records of site fauna and flora, including species lists and
habitat groups. Other sources include site observations, responses to requests for
endangered and threatened species information from the U.S. Department of the
Interior, Fish and Wildlife Service (F&WS), and the Illinois Department of
Conservation (IDOC), and the F&WS National Wetland Inventory Map for the
Naperville, IL quadrangle.
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92 ECOLOGICAL SITE DESCRIPTION

The site is a portion of the Roy C. Blackwell Recreational Preserve (Preserve),
managed by the FPD. The Preserve includes paved and grassed recreational areas
and some areas of minima] human contact with site ecological communities.
Although human development has affected most of the site and surrounding areas,
some areas have been classified by FPD personnel as functioning as natural
habitats.

The site is located in Section 26, Township 39 North, Range 9 East, DuPage
County, Illinois. The site area is defined in the Remedial Investigation Work Plan
(Warzyn, 1991) with the following boundaries: on the north and east, the
boundary extends through the center of Silver Lake from Spring Brook on the
north to Butterfiekl Road (Illinois Route 56) on the south. The southern boundary
extends along Butterfleld Road to the intersection of Butterfleld Road and the
West Branch of the DuPage River, and then northward from this intersection to
the discharge of Spring Brook into the West Branch of the DuPage River. Spring
Brook forms the western boundary of the site. Figure 2-1 illustrates the site
boundaries.

The types and extent of area habitats have been defined by FPD biologists (see
Figure 9-1). FPD botanists have developed extensive plant species lists for the
habitats in the Recreational Preserve, including those found on-site (Appendix T).
FPD zoologists have recorded the occurrence of vertebrates associated with
habitat groups (Appendix W) and maintain fish stocking records for Silver Lake
(Appendix X).

Preserve habitats and surroundings are described in the following sections.
On-site, adjacent, and nearby habitats, are described first followed by other
Preserve habitats in the vicinity of, but not necessarily adjacent to the site. The
area surrounding the Preserve is then described.

The description of site habitats is divided into two parts. The first section
describes distinct fairly natural habitats, which are characterized, monitored, and
managed by the FPD to encourage species diversity. The second section describes
two other site areas: the landfill and the former quarry area. Species diversity is
not managed as rigorously in these two areas.

9.2.1 Site Habitats
The following habitats designated by the FPD are located on, adjacent to, or in
close proximity to the site:
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• Kame
• Spring Brook Woods
• Campground Meadow
• Mack Road Marsh

The habitat sizes and numbers of plant species recorded for each of the above
habitats and for other nearby habitats are included in Table 9-1. Site habitats and
nearby habitats are shown on Figure 9-1.

9.2.1.1 Kame - The Kame is a mounded area of approximately 11 acres,
immediately south of the landfill. The ground slopes downward from the landfill
to the toe of the Kame and then rises to the southeast. The peak of the Kame is
near its eastern side. The ground slopes eastward toward the southern lobe of
Silver Lake, from the high point on the Kame.

The FPD describes the Kame as a dry mesic upland forest. It contains the greatest
number of plant species (269) of the natural habitats south of Mack Road in the
Recreational Preserve. This is due, in part, to the variation of topography from
low to high areas. FPD personnel are currently selectively pruning plants in this
habitat and eliminating invasionary species to support and enhance the vegetation
typical of an undisturbed Kame.

9.2.1.2 Spring Brook Woods - Spring Brook Woods is the wooded area between
the landfill and the northern arm of Silver Lake on the east, Spring Brook on the
northwest and west and the Sand Pond parking lot on the south. The woods
covers approximately 29 acres.

The FPD biologists describe portions of Spring Brook Woods as dry mesic upland
forest and other portions as bottomland forest. The woods change from an
oak-hickory forest northwest of the landfill, to an area dominated by elm and
willow closer to Spring Brook. Spring Brook Woods contains 130 listed plant
species.

9.2.1.3 Campground Meadow - The Campground Meadow occupies the area
north of Silver Lake, north and west of the Campground, and south of the
Campground access road. Plants reported in this habitat include 148 species. The
Campground Meadow vegetation is dominated primarily by grasses and forbs.
Most of these species occur as re-vegetation following quarry and landfill use of
the site.

9.2.1.4 Mack Road Marsh • Mack Road Marsh is a wetland bordering both sides
of Spring Brook. The marsh is located north and northeast of the site. Spring
Brook is channelized throughout the site area, from more than three miles
upstream of the site, to within 500 ft of the brook discharge into the West Branch
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of the DuPage River, at the southwestern corner of the site. The brook has been
formed into an impoundment of approximately 5.3 acres north of the Silver Lake
by a concrete dam and service road. Some remnants of the former meandering
brook persist in the wetland northeast of the site. Of the approximately 53 acres
that Mack Road Marsh covers, approximately 3.9 acres are on the southeastern
side of Spring Brook near the site area.

The FPD reports 254 plant species occurring in the Mack Road Marsh; however,
some less diversified areas of the marsh are dominated by a few emergent grasses.
Cattails dominate along the edges of the open water in the impounded area of
Spring Brook. North of the brook, the area near Mack Road is dominated by reed
canary grass, dogwoods, willows, and cattails. The portion of the marsh on the
site grades from cattails, adjacent to the impoundment, through wet meadow
species, to upland species found along the campground access road, with
increasing elevation.

9.2.1.5 Site Lakes - Lakes on the site include Sand Pond, Pine Lake, a portion of
Silver Lake, and a pond on the southwestern part of the site, isolated from the
remainder of the Recreational Preserve. The lakes have gravel shorelines and
limited shoreline vegetation. Submergent vegetation was not noted in Sand Pond
or Pine Lake at the time of Warzyn's site visit (November 1991); however, ice
covering most of the lakes and ponds limited observation. Submergent vegetation
observed in Silver Lake near-shore areas included coontail, common elodea, and
sago pondweed.

9.2.2 Other Site Areas
Other parts of the site include areas of extensive human use, other non-terrestrial
habitats and some undefined areas, including:

• Landfill cap
• Former quarry area

9.2.2.1 Landfill Cap - A landfill mound/tubing-sled hill occupies approximately
40 acres of the site. The cap, slopes, and tail of the hill are managed to maintain
an erosion resistant vegetative cover. Therefore, vegetation on the hill is
dominated by cultivated grasses (e.g., fescue, rye), although some forbs (e.g.,
dandelions, mullein) have invaded the grass cover.

9.2.2.2 Former Quarry Area - The former quarry area, on the southern part of
the site, near Sand Pond and Pine Lake, contains sparse mixed grass-forb
vegetation with some adventive trees (e.g., willow, white pine) growing in the
otherwise open area.

Final Remedial InvesligationJ^egort _ _ December J994 __ __ BUckwell Landfill NPL Site
Page 9-6



Other features of the site and immediately surrounding area include man-made
structures, such as asphalt roads and parking lots, concrete boat ramps, earthen
paths, and small buildings.

9.23 Other Recreational Preserve Habitats
FPD biologists have defined 10 natural habitat types for the Recreational Preserve
south of Mack Road. Habitats other than those entirely on the site (the Kame and
Spring Brook Woods) or partially on-site or abutting the site (Campground
Meadows, Mack Road Marsh) are located south of Mack Road. Although not
within the NPL site boundary nor directly adjacent to the site, these habitats are
in the site vicinity and include:

• Campground
• Amphitheater Woods
• Dry Meadows
• Mack Road Woods
• Nursery Savanna
• South Savanna

The Campground, Amphitheater Woods and Dry Meadows are closer to the site
and shown on Figure 9-1. Mack Road Woods, Nursery and South Savannas are
beyond the extent of the map. A description of each habitat, including location,
follows.

9.23.1 Campground - The Campground is one of two habitats east of the site,
on the eastern side of Silver Lake. The Campground is a 22-acre area bordered
on the north and west by the Campground Meadows, on the west and south by
lawns, a parking lot, and the Amphitheater Woods, and on the east by Winfield
Road. The Campground is dominated by hardwood tree species, especially oak
and hickory. Although the area has been and continues to be influenced by human
activity, it exhibits some functions of a natural habitat. Of the 159 plant species
in the Campground recorded by the FPD, most (111) are native to the area.

9.2.3.2 Amphitheater Woods - The other habitat in the Recreational Preserve,
east of the site, is the Amphitheater Woods. The wooded area is bordered by lawn
on the west and south, by the Campground on the north, and by an asphalt
driveway and grass picnic area on the east. The Amphitheater Woods covers
approximately five acres and is occupied by a mixed deciduous forest. The FPD
has recorded 114 plant species found in this habitat.

9.2.3.3 Dry Meadows - Other Blackwell Recreational Preserve habitats are
across Spring Brook from the site. The largest of these habitats is Dry Meadows,
which covers approximately 182 acres, most of the Recreational Preserve land
south of Mack Road, north and west of Spring Brook, and east of the West
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Branch of the DuPage River. Dry Meadows is a formerly farmed area that has
reverted to old field vegetation. Most of the«103 recorded plant species here are
grasses and forbs (84 species). Large portions of Dry Meadows (approximately
74 acres) are parts of a FPD reforestation project begun in 1990.

92J.4 Mack Road Woods - Mack Road Woods is a small (approximately five
acres) mesic hardwood area located between Mack Road on the north, Mack Road
Marsh on the south and east, and Dry Meadows on the west. The woods are
dominated by oak, hickory, and cherry, among the 51 plant species recorded here
by the FPD.

92.3.5 Nursery Savanna - The nursery savanna is an approximately six-acre area
in the western part of the Recreational Preserve south of Mack Road. The
Nursery Savanna is bordered by Dry Meadows on the north, west, and east, and
by off-site residential development to the south. The FPD has recorded 61 plant
species in this Savanna. Part of the FPD reforestation program involves expanding
this habitat.

9.23.6 South Savanna - The South Savanna includes approximately 14 acres
west of the West Branch of the DuPage River south of Mack Road. The FPD has
reported 60 plant species from this dry mesic upland forest. Reforestation efforts
by the FPD include expanding this habitat westward to Illinois Route 59.

9.2.4 Surrounding Area
Areas around the Blackwell Recreational Preserve are mostly suburban, and are
becoming increasingly more developed. The Village of Warrenville includes large
residential areas south and west of the site. Residential areas of Wheaton are east
of the site, and Winfield and West Chicago are north of the site. Residential areas
are interspersed with commercial zones, especially along Illinois Highways 56
(Butterfield Road) and 38 (Roosevelt Road).

Other, less developed areas are in the vicinity of the site. In addition to land used
for agriculture, there are some areas not likely to be further developed. These
include a portion of the Blackwell Recreational Preserve north of Mack Road,
which covers approximately 650 acres and includes a large wetland. Herrick Lake
Forest Preserve is a smaller preserve area approximately three miles east of the
site. The Fermi National Accelerator Laboratory, occupying approximately 12
square miles, is three miles west of the site. Much of this land is undeveloped.

Western DuPage County includes two properties that act as refuges for plant and
animal species. The Motion Arboretum, covering approximately 1,500 acres, is
approximately seven miles east of the site. The Cantigny Museum, with
approximately 10 acres of horticultural grounds, is less than two miles northeast
of the site. These facilities maintain populations of some native plant species, as
well as decorative exotic species typically associated with exhibition gardens.
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The West Branch of the DuPage River is present along the southwestern side of
the site, and forms a small portion of the defined site boundary. The Illinois
Environmental Protection Agency (IEPA, 1988) performed an intensive chemical
and biological survey of the DuPage River basin in 1983.

Individual stations along the river were evaluated for aquatic life resource value
and classified according to the biological stream classification (BSC) system used
by the IEPA for rating Dlinois streams. Of the 21 stations sampled, eight (38
percent) had a BSC rating of C (moderate aquatic resource), and 13 (62 percent)
were rated as D streams (limited aquatic resource). Of the seven stations on the
West Branch, only the station nearest the site had a BSC rating of C; the others
had a D rating. Other measures did not single out this station as a greater quality
area than other parts of the West Branch.

The 1983 IEPA study reported that concentrations of fecal coliform and total iron
in excess of water quality standards were common within the DuPage River basin
(up and downgradient of the site), with maximum sub-basin violations of 71.8
percent for fecal coliform and 75.0 percent for iron. DuPage River sediment
samples .were found to have consistently elevated concentrations of metals and
organochlorine compounds and the basin ranks high among eight northern Illinois
river basins evaluated for sediment contamination. Nine municipal wastewater
treatment plants discharge into the West Branch upstream of the site. One
municipal and one industrial wastewater treatment plant discharge into Spring
Brook upstream of the site.

9.2.5 Habitat Integrity Values
FPD biologists have evaluated plant species identified in the defined habitats south
of Mack Road for their status as occurring in natural, or undisturbed, habitats.
Values for a Coefficient of Conservativeness (C of Q for native plant species were
assigned by FPD personnel, according to the methods of Wilhelm and Ladd
(1988). From the individual species values, a community C of C was derived for
each of the 10 designated habitats. Values are presented in column 5 of Table 9-1,
and represent a measure of the environmental integrity of the habitats. FPD
biologists have applied the following ratings to the plant communities based on C
of C values for native plants identified in the habitats:

Rating Description

< 19 Open access, suitable for active use
20 to 39 Open access, suitable for passive use
40 to 59 Nature area
>60 Conservancy area
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The Coefficient of Conservativeness is presented herein to provide a comparative
description of environmental integrity for the site habitats. It is a measure of the
quality of habitats and is used by the FPD personnel to quantitatively describe the
extent of disturbance to habitats. The primary disturbance in the site area is habitat
manipulation through past and present land use, including fanning, quarrying,
residential development, and transportation. The C of C index is a long-term
indicator, based on modifications of area habitats from circa 1800 conditions
(initial development in the Chicago area).

Since the C of C values provide information on the relative ecological condition
of site habitats, they were used in the baseline qualitative evaluation of site
habitats. For example, high C of C valued habitats would be less disturbed or
altered and would therefore likely exhibit characteristics of more natural areas.
These areas may contain species and ecological populations common to less
disturbed areas and possibly more sensitive to alterations in their environment.
These may be good indicator species for assessment. The C of C values will not
be used quantitatively in the ecological assessment, because that evaluation system
is sensitive to overall habitat alteration by many human factors, and is not designed
specifically to evaluate effects of chemical contamination in habitats.

Of the defined habitats south of Mack Road, the Kame is rated suitable for a
conservancy area and Mack Road Marsh as a nature area. The Spring Brook
Woods, Campground, and Amphitheater Woods are rated suitable for passive use,
but other habitats, mostly northwest of Spring Brook, appear suitable for active
use for visitor activities. Reforestation efforts of the FPD may increase the C of
C ratings of these areas.

9.2.6 Wetlands
The site and adjacent areas include limited wetland areas. The largest of these is
Mack Road Marsh, located north of the site. On-site wet areas are predominantly
open water habitats, including Silver Lake, Pine Lake, Sand Pond, and Spring
Brook. These waters have few wetland zones associated with them, since the
lakes are man-made and Spring Brook is channelized. The unnamed pond at the
southern end of the site has a wetland border similar to other lacustrine waters
edge wetlands at the site.

The F&WS National Wetland Inventory Map (Figure 4-2) identifies the following
wetlands and deepwater habitats on or near the site. The designations are based
on the Cowardin System of Wetland and Deepwater Habitat Classification.

• Silver Lake: LI UBHx - Lacustrine, Limnetic, Unconsolidated Bottom,
Permanently Flooded, Diked/Impounded

• Mack Road Marsh: PEMC - Palustrine, Emergent, Seasonally Flooded
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Sand Pond, Pine Lake, Small Pond:
PUBHx - Palustrine, Unconsolidated Bottom,
Permanantly Flooded, Excavated

• Spring Brook,
upper reach: R2UBHx - Riverine, Lower Perennial, Unconsolidated

Bottom, Permanantly Flooded, Excavated

lower reach: R2UBH - Riverine, Lower Perennial, Unconsolidated
Bottom, Permanantly Flooded

• West Branch DuPage River
R2UBH - Riverine, Lower Perennial, Unconsolidated
Bottom, Permanantly Flooded

Other designated wetlands are shown in Figure 4-2. The F&WS lists several
palustrine emergent wetlands in the Recreational Preserve south of Mack Road,
mostly in low areas near the Dry Meadows habitat. Vegetation typically found in
the wetlands and deepwater habitats in and around the site is summarized in Table
9-3. The species listed were observed to be common and dominant at the site.
Uniform stands of vegetation were observed at a number of wetland locations at
the site.

FPD botanists have assigned wetland index values to the plant species they
identified in the natural habitats south of Mack Road. These values are based on
the wetland indicator status designations of the U.S. Fish and Wildlife Services
(F&WS, 1988) and the U.S. Army Corps of Engineers (U.S.ACOE -1987). The
federal system assigns indicator status designations, based on the species'
frequency of occurrence in wetland and/or upland habitats. Designations range
from obligate wetland species (almost always occur in wetlands; estimated
probability 99 percent) through facultative (50 percent of occurrences are expected
within wetlands and SO percent in uplands) to upland species (almost never occur
in wetlands).

The FPD has applied a numeric rating to the federal designations, with a -5 values
assigned to an obligate wetland species, through a +5 to an upland species. Values
assigned for each species are summed and averaged for the number of plant species
in a given habitat. This generates a weighted value for the habitat as a whole,
termed a coefficient of wetness. This value provides an indication of how wet a
wetland is. The lower or more negative a number is, the more wetland species are
present and/or the species found are those more likely to be found in a wetland
(i.e., those species who are more able to compete in a wetland habitat).

The FPD wetland numerical designation system is a general description for the
Recreation Preserve habitats (Table 9-1, Column 6). Its ratings are based solely
on the number of species present, without consideration of dominance of species.
Like the coefficient of conservatism, it is an indication of the potential for a habitat,
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rather than being a quantitative description of dominance. By the FPD coefficient
of wetness system, the only habitat south of Mack Road designated as a wetland,
is Mack Road Marsh with a value of -1.3. This value suggests that most plant
species present in the habitat have a wetland designation of "facilitative plus" (U.S.
ACOE designation FAC+), or higher, tending more toward a greater frequency of
occurrence in wetlands. U.S.ACOE designation FAC+ indicates the species
usually occurs in wetlands with an estimated probability of 67 to 99 percent. The
FPD coefficient of wetness was used as an indicator of potential habitat and the
potential for receptors. This information was evaluated with RI data for various
media to evaluate habitats for potential receptors and identify potential migration
pathways.

9.2.7 Recreational Preserve Fauna
The FPD maintains records of vertebrates associated with the habitats of the
Blackwell Recreation Preserve south of Mack Road. These are included in an
unpublished FPD list Vertebrates From the Blackwell Recreational Preserve,
South of Mack Road, Blackwell Landfill>NPL Site, by the FPD (Appendix W).
This list was prepared by FPD staff from unpublished reports (FPD, Vertebrate
Animals, 1987), (FPD, Amphibians and Reptiles, August 1990), (FPD, Marshland
Breeding Birds, 1990a), (FPD, Small Mammals, 1990b), (FPD, Fish, 1987a),
(FPD, Woodland Birds, 1987b), (FPD, Bird Diversity, 1986).

Each of the five habitats identified by FPD zoologists (lakes, wetlands, meadows,
woods, and the DuPage River) are represented by areas on or near the site. The
vertebrate groups included in the FPD list are: fishes, amphibians, reptiles, birds,
and mammals. The list cross-references the occurrence of vertebrate species with
the habitats in which they were found.

Fish populations are stocked in Silver Lake by the FPD and the IDOC. A history
of stocking is included in Appendix X, prepared from unpublished FPD Fish
stocking records for the years 1984 through 1991 (FPD, Fish Stocking, 1991).
Although fish sampling was not performed on the West Branch of the DuPage
River adjacent to the site during the IEPA intensive survey, the IDOC (Bertrand,
1984) reported nine fish species from the West Branch at Gary's Mill Road, three
miles upstream of the site (Appendix W).

9.2.8 Threatened and Endangered Species
The IDOC and the F&WS were contacted for information regarding threatened
and endangered species at the site. The IDOC Natural Heritage database did not
contain records of federally or state threatened or endangered species at the site
(Appendix Y).

The F&WS cited one federally listed endangered and two federally listed
threatened species whose ranges include the site area (Appendix W). Within this
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range, the Indiana bat (Myotis sodalis) occurs in riparian woods. Spring Brook
Woods may qualify as this habitat type. The eastern prairie fringed orchid
(Platanthera leucophaea) can occur in wet grasslands; the western part of the dry
meadows may include remnants of this habitat type. The prairie bush clover
(Lespedeza leptostachya) is reportedly found in dry to mesic prairies with gravelly
soil. This habitat type may occur in the Campground Meadow and/or in Dry
Meadows.

FPD personnel have not found the above-reported federally threatened or
endangered species in their surveys of site habitats. FPD zoologists have reported
sightings of the federally and state endangered bald eagle (Haliaeetus
leucocephalus), but these sightings were aerial observations of eagles at a distance,
and not associated with Blackwell Recreational Preserve. The FPD has reported
observations of the state endangered black-crowned night heron (Nycticorax
nycticorax) in Silver Lake and wetlands south of Mack Road. In addition to this
species, the state endangered great egret (Casmerodius albus), the state threatened
veery (Catharus fuscescens), and the state-watch-listed least weasel (Mustela
nivalis) are included in FPD records as occurring in the Blackwell Recreational
Preserve south of Mack Road.

The FPD surveys site habitats for wildlife populations, including observations for
threatened and endangered species as time permits. Areas are surveyed at least
once every two years. Records of endangered, threatened, and sensitive species
are updated continuously, as observations are made.

9.2.9 Potential Receptor Ecological Communities
Ecological communities which potentially could receive chemicals of
environmental concern from the landfill include those near the landfill.

The vegetative community (grasses and forbs) on the landfill cap is a potential
receptor area and a healthy stand is needed to prevent erosion of the landfill slopes.
Leachate breakouts could adversely affect the health of the vegetation here. The
FPD monitors for and repairs any potential seepage on the landfill cap.

Surface water bodies and other areas receiving runoff or possible groundwater
discharge from the landfill area are also potential receptor ecological systems.
These systems would be particularly sensitive to water soluble chemicals of
concern and those contaminants adsorbed to eroded soil particles, particularly the
colloidal fraction which can most easily find its way to sediments.

The site is surrounded by a number of physical barriers which themselves comprise
the ecological systems most likely to receive chemicals of potential concern.
However, these barriers limit migration to further outlying ecological communities
and surrounding areas. For example, Silver Lake, to the northeast, tends to isolate
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the topographically higher Amphitheater Woods, Campground, and Campground
Meadow. Spring Brook to the west, isolates Dry Meadow and the Savannas from
the landfill Topographically, the Kame is higher than the area between the Kame
and the landfill and the Mack Road Marsh is upstream of the landfill on Spring
Brook. These characteristics serve to prevent potential chemicals of concern from
reaching the following ecological communities:

• Amphitheater Woods
• Campground
• Campground Meadow
• Dry Meadow
• Savannas
• Kame
• Mack Road Marsh

93 IDENTIFICATION OF CHEMICALS OF POTENTIAL
ECOLOGICAL CONCERN

9.3.1 Chemical Analysis of Site Media
Sampling of environmental media and chemical analysis of samples were conducted
as described in Section 3. The quality and validity of the data were documented.
From the data, Tables 5-1 through 6-1 were developed to summarize chemicals
detected in the designated media at the site. A description of chemical extent, and
migration by medium and contaminant type is presented in sections 5 and 6.

9.3.2 Development of Chemical Data Set for Use in Ecological Assessment
Chemicals of potential concern for the ecological assessment were selected as
follows:

Organic species are considered to be chemicals of potential concern if detected in
environmental media. Inorganic chemicals of potential concern were selected by
comparing the concentrations at background locations with concentrations
detected at investigative locations. A description of the comparison criteria is
included in the following sections which identify chemicals of potential ecological
concern on the basis of media and habitat. Comparisons of analyte concentrations
in investigative samples to background samples are shown in Appendix L.

t

A list of chemicals of potential ecological concern was developed on the basis of
RI analytical results and information from the literature. This list was evaluated
to determine chemicals of ecological concern. Chemicals of concern are chemicals
which, upon entering the environment, may cause adverse effects. Chemicals of
concern must meet all three of the following criteria:
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1. The chemical must exist in a form and concentration sufficient to cause
harm.

2. The chemical must come into contact with organisms or environmental
media with which it can interact.

3. The interaction which takes place must be detrimental to life functions.

Chemicals of potential ecological concern do not necessarily pose a problem.
Identification of a chemical of potential concern only indicates the need for further
evaluation in the assessment process to determine if the chemical is a chemical of
concern, and to determine if adverse ecological effects have occurred or may
occur due to the presence of the chemical.

Chemicals of potential ecological concern were determined by the following
procedure:

• Analytical results for environmental media were reviewed to determine if
there were any inorganic chemicals present in site media at concentrations
significantly higher than statutory standards and background
concentrations.

• Analytical results for environmental media were reviewed to determine if
organic chemicals were present. Organic chemicals were considered
chemicals of potential ecological concern if detected.

• Follow-up sampling was performed to provide data on additional areas,
acquire additional background data, and refine definition of the extent of
potential pathways and chemical influence.

• Leachate and leachate vent gas analytical data were reviewed to determine
chemical species that may be more likely to pose a risk to site ecology,
due to their presence at the site.

• Leachate and leachate vent gas data were also reviewed to determine
which chemicals detected in environmental media may be site related.

Chemicals of potential concern identified in investigative samples are presented in
Section 5.3. A discussion of chemicals of potential ecological concern in media
of potential ecological concern follows. These media include surface waters,
sediments, and surface soil (less than one-half ft depth, and one-half to one ft
depth). Surface soils are a media where surface and subsurface biota would
potentially contact contaminants of concern.
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Maximum chemical concentrations on-site and at downstream locations were
compared with those from upstream and background locations. For metals, if
three or more background sample results were available, the Student's t-test was
used to determine if investigative sample concentrations were above background.
If only one background sample was available, investigative sample concentrations
were compared to two times background. Metals were retained for further
evaluation if the investigative maximum concentrations exceeded two times the
background. Any organic chemicals detected were retained for evaluation as
chemicals of potential ecological concern.

93.2.1 Surface Water - Because no migration pathways were identified, either
past or present, by which chemicals of concern could have migrated to Spring
Brook from the landfill, chemicals of potential concern were not identified for
Spring Brook. Investigative surface water samples were collected from Sand
Pond, Pine Lake, Silver Lake and Spring Brook. A surface water sample was also
collected from a distant location in Silver Lake for determination of lacustrine
background concentrations.

Organics - No organic compounds were detected by analysis of surface water
samples for VOCs and SVOCs, and pesticides/PCBs. Therefore, organic
compounds in surface water were not retained as chemicals of potential concern
for any surface water body in the ecological assessment.

Inorganics - Sample BW-SW-01 was considered representative of background
surface water conditions in the site lakes. This sample was collected in the
southeast corner of Silver Lake. Because only one sample was considered
representative of background for the lakes, the background concentration used for
comparison to investigative samples was defined as two times the detected
concentration in the background sample. The factor of two was considered a
reasonable estimate of variation in the background concentration of a particular
analyte in surface water.

Site Lakes - The comparison of investigative and background lacustrine surface
water samples is summarized in Table L-2. Lakes in which chemicals of potential
concern were identified, through comparison with the calculated background
concentrations, and the chemicals of potential concern associated with each lake
are summarized below:

Sand Pond Pine Lake

X
X
X

X X
X
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X
X

X
X
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Although copper and mercury were detected in lake surface water samples at
concentrations less than calculated background concentrations, these metals were
retained for evaluation as chemicals of potential ecological concern at the request
of the U.S. EPA. These metals were qualitatively evaluated for their exposure
potential to the mink (Mustela vison) from the aquatic environment.

Parameter Silver Lake Sand Pond Pine Lake
Copper X X
Mercury X X

9.3.2.2 Sediments - Sediment samples were obtained from Sand Pond, Pine Lake,
and Silver Lake.

Organics - VOCs were not characteristic of sediments obtained at the site. Two
VOCs were detected at one location and one VOC was detected at another, all at
low concentrations (<10 ug/kg). No VOCs were detected in any other sediment
samples. The following detected VOCs will be retained as chemicals of potential
ecological concern in Sand Pond sediment:

VOC Detected Concentration Location
Vinyl Chloride 5 ug/kg Sand Pond
1,1-Dichloroethane 3.1 ug/kg Sand Pond
Carbon Disulfide 5 ug/kg Sand Ppnd

SVOCs were detected in the background sample and in two investigative samples
in Silver Lake. The SVOCs detected in sediments at the site include PAHs and
phtnalates. With only two exceptions (fluorene and phenanthrene each at 1 ug/kg
in leachate), the SVOCs detected in sediments were not detected in leachate,
therefore, it is unlikely these compounds are from the landfill. PAHs are common
constituents in asphalt and incompletely combusted hydrocarbons. Therefore, the
vehicular traffic and asphalt areas of the site represent potential SVOC sources.
The following SVOCs, detected in sediment, will be retained as chemicals of
potential concern for the ecological assessment:

Parameter Silver Lake Sand Pond Pine Lake
Acenaphthene X
Fluorene X
Phenanthrene X
Anthracene X
Fluoranthene X
Pyrene X
Butylbenzylphthalate X
Benzo(a)anthracene X
Chrysene X
Benzo(b)fluoranthene X
Benzo(k)fluoranthene X
Benzo(a)pyrene X
Indeno(l,2,3-cd)pyrene X
Dibenz(a,h)anthracene X
Benzo(g,h,i)perylene X
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No PCBs or pesticides were detected in any of the sediment samples.

Inorganics - Metals concentrations were generally greatest at background
locations. The comparison of investigative and background lacustrine sediment
samples is summarized in Table L-3. Lake sediments in which metals were
identified as chemicals of potential ecological concern and the associated chemicals
of potential concern, are summarized below:

Parameter Silver Lake Sand Pond Pine Lake
Antimony X
Arsenic X
Barium X X X
Copper X
Lead X
Zinc X X

Potential ecological risk due to occurrence of the above-listed metals in sediments
will be evaluated qualitatively and quantitatively in this assessment.

9.3.2.3 Surface Soils - Surface soil samples were collected from a number of
locations, including a potential runoff area, historic leachate seep areas, locations
on the landfill cover, and a number of background locations.

Organics - VOCs were not characteristic of surface soils. Only one VOC was
detected (1,1,1-trichloroethane) in surface soils. The detection occurred at
background locations SS04-0 and SS05-0. No VOCs were detected in samples
from the area potentially receiving landfill run-off or potential leachate seep areas.
Therefore, VOCs were not considered chemicals of potential concern in surface
soils and were not retained for further evaluation.

SVOCs were detected at one background soil location (SS05) and at one
investigative location (SS03-0.5). This sample may represent an area of historical
leachate seepage. Cover repairs have since eliminated seepage at this location.
The concentrations detected at the potential seep location and the background
location were below the sample quantitation limit. Also, page two of Table 5-1
shows that, with one exception (phenanthrene), the SVOCs detected in surface soil
were not detected in leachate at the site. This indicates SVOCs at the on-site
sampling location may not be attributed to the landfill.

Sample location SS03-0.5 is isolated and SVOCs were not detected in the other
surface soil samples. SVOCs detected at location SS03-0.5 were retained as
chemicals potential ecological concern in soil for further evaluation in the
ecological assessment.
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SVOCs Location
Phenanthrene All SVOCs listed were detected at one
Fluoranthene sampling location, SS03-0.5, on the northwest
Pyrene comer of the landfill
Benzo(a)fluoranthene
Chrysene
Benzo(b)fluoranthene
Benzo(k)pyrene
Indeno( 1,2,3-cd)pyrene

' Benzo(g,h,i)perylene

No pesticides were detected in any soil samples from the site. A single PCB
(Aroclor 1254) was detected in only one sample at the site, SS01-0.5. This
location is in an area which receives runoff from a parking lot near Sand Pond.
Although the area of sample SS01 is an isolated location, PCBs will be retained as
chemicals of potential concern, in the terrestrial environment, for further
evaluation.

Organic compounds to be retained and evaluated as chemicals of potential
environmental concern in the terrestrial environment are summarized below.

SVOCs , Location
Phenanthrene AH SVOCs listed were detected at one sampling
Fluoranthene location, SS-03-0.5, on the northwest comer of
Pyrene the landfill
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Ben/o(g,h,i)perylene

Other Organic Compounds
PCBs SS-01-0.5

Inorganics - Several metals were detected in surface soils. Since three
background samples were available, statistical analysis was performed to compare
investigative samples to background samples, using the Student's t-test. Results
of the statistical analysis are summarized in Table L-4. The statistical analysis
results in selection of silver, selenium, and thallium as chemicals of potential
ecological concern. Therefore, the following inorganics will be evaluated as
chemicals of potential ecological concern in surface soils:

Parameter Location
Silver On the northwest landfill quadrant
Selenium Southwest of the landfill
Thallium Southwest of the landfill

These metals were not detected in background samples.
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The following is a summary of analytes eliminated from further evaluation as
chemicals of concern for one of the following reasons: the analytes were not
detected in environmental media at the site; the analytes were present at the site
at concentrations lower than or near background levels; the analytes are common
cationic constituents, or are considered non-toxic to ecological populations.

• Pesticides: Not detected in any media.

• Cyanide: Detected in Spring Brook only, with upstream
concentration greater than downstream
concentration. All detected concentrations
were a magnitude below MCLs and Illinois
groundwater criteria.

• Nitrate+
Nitrite: Detected only in Spring Brook and upstream

(background) levels were higher than
downstream levels. Spring Brook receives
wastewater treatment plant discharges
upstream of the site, which could account for
elevated nitrite and nitrate levels.

• Metals Cadmium, chromium, cobalt, magnesium,
nickel, potassium, vanadium, and zinc were
not detected at concentrations statistically
above background and are therefore not
considered chemicals of potential ecological
concern.

9.3.3 Summary of Chemicals of Potential Ecological Concern
The following analytes were retained as chemicals of potential environmental
concern for further evaluation in the ecological assessment. The media in which
the analyte was a chemical of potential ecological concern are listed with the
analyte.

Lacustrine Surface Water

Sand Pond Pine Lake

X
X
X

X X
X
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Aluminum
Barium
Calcium
Iron
Lead
Manganese
Sodium

Silver Lake
X
X

X
X
X



Although the following metals were not detected at concentrations two or more
times greater than background concentrations, these metals were qualitatively
evaluated for potential ecological effects, at the request of the U.S. EPA.

Parameter
Copper
Mercury

Silver Lake
X
X

Sand Pond Pine Lake
X
X

Metals determined to be chemicals of potential concern in lake sediments are
summarized below:

Parameter
Antimony
Arsenic
Barium
Copper
Lead
Zinc

Silver Lake

X
X

Sand Pond
X

X
X

Pine Lake

X
X

The following VOCs were retained as chemicals of potential environmental
concern in Sand Pond sediment, only:

VOC
Vinyl Chloride
1,1 -Dichloroethane
Carbon Disulfide

Detected Concentration
5 ug/kg
3.1 ug/kg
5 ug/kg

Location
Sand Pond
Sand Pond
Sand Pond

The following detected SVOCs were retained as chemicals of potential concern in
Silver Lake sediment, only:

Parameter
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysenc
Benzo(b)fluoranthene
Benzo(k)fhioranthene
Benzo(a)pyrene
IndemX 1,2,3-c(l)pyrene
Dibenz(a,h)anthracene
Benzo(g4i,i)perylene

Silver Lake
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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Terrestrial Habitats - Chemicals of potential ecological concern in terrestrial
habitats are summarized below:

Inorganics Location
Silver BW-SS02 - On the northwest landfill quadrant
Selenium BW-SSO1 - Southwest of the landfill
Thallium B W-SSO 1 - Southwest of the landfill

SVOC Location
Phenanthrene All SVOCs listed were detected at one
Fluoranthene sampling location, SS03-0.5, on the northwest
Pyrene comer of the landfill
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Benzo(g,h,i)perylene

Other Organic Compounds
PCBs (Aroclor 1254) SS01-0.5 (only location)

9.4 EXPOSURE ASSESSMENT

9.4.1 Methodology
Exposure potential of ecological habitats on-site and in the vicinity of the site was
evaluated both qualitatively and quantitatively. FPD personnel have surveyed and
continue to monitor the site flora and fauna, and maintain records of their findings.
To qualitatively assess the potential exposure of site ecological communities and
populations to chemicals of potential ecological concern, FPD ecological survey
records were reviewed and an ecological reconnaissance survey of the site and
surrounding area was completed by Warzyn. The reconnaissance was performed
to field-verify FPD records and characterization of ecological systems. Historical
occurrences of faunal and botanical species are as reported from the FPD staff of
trained biologists, including the wildlife zoologist (Ph.D.) and botanist (M.S.).

An ecological survey for this assessment was performed to confirm FPD records
of site habitat conditions and identify changes in habitat character, if any were
present. Observations were assessed in terms of potential causes, including
physical factors (e.g., erosion) and other potential factors (e.g., parking lot runoff,
earthwork,-etc.).

To perform the ecological reconnaissance survey, FPD personnel conducted a
driving tour with a Warzyn ecologist, to familiarize him with the overall layout of
the Preserve, and the relationship of the landfill to the Preserve. A walking tour
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of the site and surrounding area was then conducted, and habitats identified in
Section 9.2 were visuaDy surveyed by Warzyn for the presence of species identified
in FPD records. Observed species were identified and recorded. The Warzyn
ecologist looked for signs of impacts from potential chemicals of concern, such as
areas of stressed or dead vegetation, bare or eroded areas, surface stains, seeps,
shifts in the species spectrum, excessive morbidity, absence of expected species,
etc.

The walking ecological survey proceeded around the perimeters of Pine Lake,
Sand Pond, over the landfill surface and along the shoreline of Silver Lake. The
survey then proceeded onto the eastern portion of the landfill and then onto the
Kame. From the Kame, the survey proceeded along Spring Brook from north to
south to and along the West Branch of the DuPage River.

No overt visible signs of ecological impacts, were identified in the ecological
survey, of the habitats discussed in Section 9.2, which could be attributed to
chemicals from the landfill site. No areas of stressed or dead vegetation or eroded
areas were observed. The Blackwell Recreational Preserve is a closely managed,
highly monitored, semi-natural area. Although altered by man's activities, the FPD
has developed and implemented plans to revegetate disturbed Preserve areas,
encourage faunal biota to re-populate the site, and stocked site lakes with fish. As
a result of these efforts, natural functions have redeveloped at the site. During the
course of the survey, FPD staff, trained in biology and familiar with the Preserve,
listed no observations of stressed vegetation, fish kills, excessive morbidity, or
other visible signs of ecological effects. The ecological survey found expected
species present, including: a healthy grass stand on the landfill cover, other areas
with healthy vegetation, signs of mammalian activities (rodent runs, deer hoof
prints, trails, and bedding areas), aquatic birds using the lakes, aquatic vegetation,
and aquatic macro-invertebrates (freshwater mussels and mayfly nymphs) in Silver
Lake.

Spring Brook contained green filamentous algae, areas of wetland vegetation,
minnows, and freshwater macro-invertebrates, including damselflies, mayflies,
flatworms, and snails. The West Branch of the DuPage River also contained
wetland vegetation and, in spite of less available habitat for macro-invertebrates,
a number were found. Macroinvertebrates observed included damsel flies,
sideswimmers, two species of snails and a species of annelid worm. The ecological
survey identified ecological communities in and around the site that, although
altered and managed by man, appeared healthy and diverse. This is supported
quantitatively by the various evaluations, described on Section 9.2, undertaken by
the FPD.

Final Remedial Investigation Report________December 1994____________Blackwell Landfill NPL Site
Page 9-23



To quantitatively assess exposure potential of ecological populations posed by
potential pathways, concentrations of chemicals of potential ecological concern in
media occupied by potential receptors were evaluated. Selected potential
pathways of chemical exposure are listed in Table 9-2. Samples important to the
assessment of potential ecological effects are discussed below.

Data from landfill cap and downslope (Spring Brook Woods) soil samples were
used to evaluate potential for exposure in the terrestrial environment of the site.
Results from analyses of water and sediment samples collected from Silver Lake,
Pine Lake, Sand Pond, and Spring Brook were evaluated to determine if chemicals
from the site migrated to nearby surface water bodies and to identify chemicals of
potential ecological concern in the aquatic environment. Off-site sample results
provided background data against which the site sampling results could be
compared.

Site-specific physical and chemical conditions affecting exposure were also
considered. Frequency and duration of exposures were estimated, based on the
nature of the chemical, the pathway being evaluated, and organisms' characteristics
and habits.

Characteristics of the organism/media which may affect exposure concentrations
and/or the effect a chemical has oh an organism or population, include:

• Environmental concentration
• Organism's metabolic rate
• Metabolic processes
• Behavioral characteristics
• Other characteristics: gill surface area, lipid content, etc.
• Bioavailability of the chemical (as may be affected by pH, salinity, redox

potential, TOC concentration, and particle size)

Species selected for the ecological assessment include those likely to occur at the
site as well as those observed at the site. The assessment is based on the available
toxicological database, either for the selected species or for similar ones (with
similarities based on position in the food chain, size, life span, etc.). The effects
assessed are the onset of toxicity (LD) or no observed adverse effect level
(NOAEL), where such values are available in the literature. These values are
available for many chemicals for terrestrial species. For the aquatic species, likely
effects are discussed in terms of U.S. EPA Chronic Ambient Water Quality Criteria
for Freshwater Life.
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9.4.2 Potential Exposure Pathways
Section 6 identifies potential migration pathways and discusses the fate and
migration of specific contaminants found in surface soils, groundwater, surface
water, sediment, and air.

Leachate is also discussed, not as an exposure medium, but as the primary
mobilizer of contaminants in the landfill. To be a direct pathway to potential
biological receptors, leachate would have to break out through the landfill cap to
form leachate seeps. Although leachate seeps have been reported at the landfill in
the past, measures were taken to repair these areas and seeps have not been
observed in the last several years. Inspection continues and any re-occurrence
would be immediately discovered and remedied. Therefore, leachate is not
considered an exposure pathway, but it is the primary source of contamination that
may impact other media.

Surface soil, groundwater, surface water, sediment, and air are discussed as
migration and potential exposure pathways to biological populations occupying the
following habitats:

9.4.2.1 Aquatic Habitat - Portions of groundwater in the vicinity of the site
discharge to the site lakes. Soil particles carried in storm water runoff could also
carry chemicals of concern into the lakes where they may be detected in water
and/or sediments beneath the water column. These two modes can serve as
migration pathways for chemicals of concern. The strong stand of grass on the
landfill cap minimizes erosion and transport of soil to the lakes, and so minimizes
migration of chemicals of potential ecological concern by storm water runoff.

The aquatic environment at Blackwell includes both surface water and sediments.
Chemicals of potential ecological concern are listed in Tables 9-4 and 9-5, with
environmental media and the water body in which the chemical poses a potential
ecological concern. Site lakes are primarily deepwater habitats with some minimal
wetlands along their shores. Plant species, including macrophytes and algaes, and
fish, benthic species, and aquatic birds have contact with water and sediments in
these lakes and therefore are potentially exposed. Terrestrial species visiting these
water bodies could also be exposed, primarily from contact with water, but
possibly from contact with sediment if the species habit included rooting in the
shallows. The mink (Mustela vison) and piscivorous birds could also be exposed
via ingestion of fish exposed in the aquatic environment.

Since Spring Brook discharges to groundwater in the vicinity of the site, as
described in Section 4.4.6.2, the chemicals in the brook are not site related.
Currently, movement of chemicals from the landfill to Spring Brook, via overland
flow or paniculate deposition, is not a migration pathway and it is unlikely that
such movement occurred in the past. Landfill cells were constructed within 6-ft
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high berms which retained water from precipitation events. The landfill is also
separated from Spring Brook by a large flat area, which would absorb runoff from
the exterior of the cell berms. The rapid repair of leachate breakouts and
maintenance of a dense cover on the landfill protect against erosion and migration
of soil particles.

9.4.2.2 Terrestrial Habitat - Chemicals of potential ecological concern in the
terrestrial environment are summarized in Table 9-6. In the terrestrial
environment, plant species may penetrate the cover soil and contact soil containing
chemicals of potential ecological concern. Ground nesting birds, surface dwelling
mammals, amphibians and reptiles could also be exposed to these chemicals.
Terrestrial inhabitants could also be exposed to chemicals of concern by inhaling
air. However, air samples show that chemicals from the landfill are not a concern
in air media.

A potential receptor having potentially the closest contact with both soil and air
in the vicinity of the landfill would be the meadow vole. The vole feeds on plant
material and burrows in the soil. Therefore, the vole could be exposed via several
pathways: ingestion of plants contaminated by chemical uptake, ingestion of
contaminated soil particles on plant materials and removed from fur by grooming,
dermal exposure, and inhalation of air containing potential contaminants of
concern. Since the vole is a burrowing animal, it is not encouraged on the landfill
cap, where its burrowing habits could increase avenues for infiltration of
precipitation water.

9.43 Populations of Potential Ecological Concern
The effects of chemicals of potential ecological concern are evaluated on selected
biological species reported to occur on the site. The selected species are Class I
indicator species as described in U.S. EPA's guidance document, Criteria for
Choosing Indicator Species (April 1991). Class I species are sensitive to
environmental pollution and would be absent or suffer due to exposure. Class n
indicator species tolerate pollution well. Noticeable population increases of a
Class II species normally represented in a healthy ecosystem by only a few
individuals, can indicate a shift in ecosystem balance caused by introduction of a
contaminant which suppresses populations normally found in a healthy ecosystem.

The meadow vole (Microtus pennsylvanicus), a small burrowing mammal typical
of the area, was evaluated as a terrestrial species whose home range is restricted
to the site cap which is the area closest to the potential contamination source. The
meadow vole burrows in soil and is, therefore, potentially exposed via a number
of exposure pathways. A number of generations are likely to reproduce and spend
their whole life cycles on the landfill cap. These habits meet indicator species
criteria in U.S. EPA guidance documents.
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As indicated in Section 9.4.2.2, the vole could be exposed by three pathways:
ingestion of chemicals of potential environmental concern on and in plants; through
dermal contact, while grooming, and by inhalation of chemicals of potential
environmental concern in air in its burrows. U.S. EPA's document: Criteria for
Choosing Indicator Species indicates a correlation between amounts of
contaminants in soil and small mammals. That document also states that small
mammals are often frequently favored as indicator species, because of the wealth
of available laboratory data.

The rainbow trout (Oncorhynchus mykiss) was evaluated as the on-site aquatic
species. As indicated in U.S. EPA's Criteria for Choosing Indicator Species, fish
are becoming more popular as indicator species, with many scientists deciding that
the advantages of fish outweigh the disadvantages. The trout is non-migratory,
integrates the lower trophic levels of the aquatic ecosystem, is commonly used for
bioassay purposes (resulting in availability of data on chemical sensitivity), and
possesses economic, recreational, and social value. Silver Lake is stocked with
trout by the FPD and the IDOC and trout are sensitive to aquatic contaminants and
changes in water quality.

Because Silver Lake was stocked with catfish, and catfish may be more exposed
to chemicals in sediment than rainbow trout, a literature search for information on
the effects of chemicals of potential concern in lake sediments on channel catfish
(Ictalarus punctatus) was performed. Useful data were found to be unavailable for
that species. Data for other species were to be substituted for trout when trout
data were unavailable, but a search for data on the following species listed in order
of preference did not yield useful additional data:

• Channel catfish
• Flathead catfish
• Fathead minnow
• Bluntnose minnow

9.4.4 Exposure Concentrations
Exposure concentrations are estimated for representative species of concern from
concentrations analyzed in media of potential concern. These media include site
surface soils, surface waters and sediments. Potential exposure routes for the
habitats at the site are presented in Table 9-2.

For the terrestrial species (the meadow vole) greatest exposure was estimated to
occur from the ingestion of contaminated soils, plant roots, tubers, and grasses,
and from grooming. The distribution of chemicals of potential ecological concern
between the soil and plants was estimated from literature plant uptake values. If
a range of values was given, the maximum (most conservative) value was used.
If a chemical-specific uptake factor was not available, the maximum value for a
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similar class of chemical was assumed. Intake concenn-ation calculations for the
meadow vole are included on Table 9-6. The equation used to calculate intakes
is:

I - (Plant C X CR) + (Soil C X CR) / BW

Where: I -Intake
C - Concentration
CR - Contact Rate - 3 g/day feeding rate (Assume 90 percent of intake is plant

tissue and 10 percent is incidentally ingested soil) or 0.005
L/day for water

BW - Body weight - 25 g

Note: CR, BW from U.S, DHHS, 1983

In the Technical Memorandum: Ecological Assessment Plan: Blackwell NPL
Site, the mink (Mustela vison) was cited as a wetland mammal species for exposure
assessment. This was based on the mink's association with the aquatic
environment. The mink is mainly ui carnivore, but cattail roots and other wetland
plant roots comprise a small part of the mink's diet. There is some potential for
exposure to occur from incidental ingestion of contaminated sediments during
consumption of plant roots. There is also potential for exposure of the mink via
ingestion of fish containing chemicals of potential concern from the lacustrine
environment.

For the rainbow trout (aquatic species of concern), surface water concentrations
were used in the toxiciry assessment. The trout may be exposed to chemicals of
potential ecological concern by direct absorption. Bioaccumulation and
bioconcentration for uptake of contaminants of concern from sediments to trout
is discussed in Section 9.5.2. Concentrations of chemicals of potential ecological
concern in sediment were compared with tox ny benchmark values from the
literature to assess risk.

9.5 TOXICITY ASSESSMENT

To provide a quantitative evaluation of potential toxicological effects tox>n-site
ecological populations, exposure levels at the site were compared to effects
described in the literature for various exposure levels. The lowest chemical
concentrations cited as having or potentially having a negative effect on an
organism or organisms were used as toxicity benchmarks (TBM). The maximum
detected environmental concentration for each chemical of potential ecological
concern was divided by a toxicity benchmark to yield a hazard quotient (HQ).
This was done to provide an assessment of the relative potency of the chemicals
of potential ecological concern at the site.
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The HQ is an indicator of a chemical of potential ecological concern's relative
potential to cause adverse effects, at the concentration present in an environmental
medium at the site. HQs less than one indicate little or no potential for adverse
ecological effects. An HQ greater than one indicates possible adverse ecological
effects. HQs were evaluated for the aquatic environment and the terrestrial
environment as described in the following sections.

Toxicological effects vary, depending on the level of exposure a-population
receives. Toxicity assessment guidance varies for the different chemicals of
potential ecological concern and environmental media. Different guidelines were
applied to different media, based on the variability of availability of information in
literature for organisms exposed in the different media.

9.5.1 Aquatic Environment
For toxicity assessment of chemicals of potential ecological concern in surface
water, toxicological values for the metals of potential ecological concern were
drawn from the U.S. EPA AQUIRE database. Sublethal effects for the chemicals
of potential ecological concern to aquatic species are included in Table 9-4 for
rainbow trout. Rainbow trout were selected as the aquatic species for toxicity
assessment, because this species has been stocked in Silver Lake. Also, rainbow
trout are generally sensitive to aquatic chemicals of ecological concern and a more
extensive database is available on toxic effects of chemicals on the rainbow trout,
than other fish, such as the bluegill or channel catfish, which occur in forest
preserve lakes. At the direction of the U.S. EPA, data for other species were to
be substituted for trout when trout data were unavailable. A search for data on the
following species did not yield useful additional data:

• Channel catfish
• Flathead catfish
• Fathead minnow
• Bluntnose minnow

A search for data on the four above-listed fish species yielded the following results:
the data were either not available for the chemical of potential ecological concern,
the effect level for rainbow trout was lower (more conservative) than that of the
other fish species, or the endpoint for the study was not applicable.

Surface Water TBMs - Aquatic toxicity data for use as TBMs for chemicals of
potential ecological concern in surface water are presented in Table 9-4, with
source references. Data from chronic studies for sublethal effects, such as stress,
teratogenicity, delay in hatching time, weight loss, etc., were chosen, when
available, rather than data on mortality.
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Sediment TBMs - Data on the toxicity of sediments containing chemicals of
potential ecological concern were not readily available from AQUIRE. Therefore,
data from National Oceanographic and Atmospheric Administration (NOAA)
Technical Memorandum NOS OMA 52, The Potential for Biological Effects of
Sediment-sorbed Contaminants Tested in the National Status and Trends Program
(Long and Morgan, 1990) were utilized as TBMs.

Data from the NOAA Memorandum used as TBMs include:

• Effects range low (ER-L)
• EPA Region V guidance values, and/or
• U.S. EPA Interim Freshwater Sediment Quality guidance values

A discussion of each category of TBM is provided in the following paragraphs.

The ER-L is based on the tenth percentile (lower concentrations) of sediment
concentrations obtained from statistical analysis of data from a number studies
identifying concentrations associated with an observed biological effect. The
studies included both empirical and calculated data. ER-Ls were used to provide
conservative estimates of potential ecological effects. ER-Ls for chemicals of
potential ecological concern in sediment are presented in Table 9-5.

Available U.S. EPA Region V guidance values and U.S. EPA Interim Freshwater
Sediment Quality Criteria for chemicals of potential ecological concern in sediment
are included on Tabk 9-5. U.S. Interim guidance values are based on partitioning
coefficient calculations, which estimate the maximum concentration of an organic
compound in the interstitial pore space of the sediment, based on a total organic
carbon (TOC) content of one percent. Organic matter in the sediment binds metals
and organic compounds. As a result, metals and organic compounds are less
available to the water column, and exposure potential is reduced.

The lowest TBM value for each chemical of potential ecological concern was
selected from the toxicity benchmarks shown in Table 9-5, and used to calculate
hazard quotients. Selection of the lowest TBM resulted in a conservative
estimation of risk.

Hazard quotient calculations using the selected TBMs are presented in Table 9-4a
and 9-5a. Calculations for chemicals of potential ecological concern in surface
water resulted in HQs which are below one, indicating low potential for ecological
effects. Calculations for inorganic chemicals of potential ecological concern in
sediments resulted in HQs of less than one for lead, indicating low potential for
ecological effects from this metal. The HQ for antimony in Sand Pond was 1.75,
and for zinc in Sand Pond was 1.13, indicating some potential for biological effects
at sample location BW-SD05-01. The HQ for arsenic in Pine Lake was 3.13, at
sample location BW-SD06-01, indicating potential for biological effects at this
location.
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Subtethal toxicity data was not available for the three VOCs detected in Sand Pond
sediments (vinyl chloride, carbon disulfide, and 1,1 dichloroethane). The only
available data were for carbon disulfide at an aqueous concentration 100,000 ug/1.
Carbon disulfide at this concentration was documented to produce teratagenic and
lethal effects to 50 percent of three-hour and seven-day old rainbow trout eggs.
This concentration was used as a TBM to evaluate the detected environmental
concentration, resulting in an HQ of 0.0005. Although the literature value was for
an acute toxic effect, the calculated HQ was greater than three orders of magnitude
below the hazard threshold of one. Also, carbon disulfide was detected in
sediment, but not surface water. The carbon disulfide concentration in the
interstitial pore water of the sediment would be tower than the concentration in the
sediment. Therefore, the potential for adverse ecological effects due to carbon
disulfide is expected to be low.

SVOCs were detected at only one sediment sample location (SD03-01) collected
in Silver Lake. The sampling location where SVOCs were detected is in an area
which receives runoff from an asphalt parking lot. Several of the SVOCs detected
in this sample were present at concentrations resulting in HQs calculated using the
lowest available TBMs, in the range of possible effects. However, these SVOCs
cannot be attributed to the landfill, and because the sample located is isolated,
ecological communities would not be expected to be affected, although some
individuals may be affected.

HQ calculations were also performed using U.S. EPA Interim Mean Freshwater
Sediment Quality Criteria, based on equilibrium partitioning at one percent total
organic carbon (TOC). In the case of all SVOCs detected, the resulting HQs were
less than one, indicating that adverse effects from SVOCs at location SD03-01
were not expected.

9.5.2 Bioaccumulation Factors
Bioaccumulation factors (BAFs) were obtained from the available literature. The
BAF is defined as the ratio of a substance's concentration in tissues to its
concentration in ambient water in situations where the organism and the foodchain
are exposed. No organic chemicals of potential ecological concern were present
in surface water. SVOCs (PAHs) were detected in sediment in Silver Lake. BAFs
used for prediction of PAH concentrations in trout, based on the concentrations
in sediment in Silver Lake, are presented in Table 8-12b. Table 8-12b also shows
calculations of predicted PAH concentrations in trout. Because the BAFs for the
listed PAHs are well below one, they are not expected to concentrate in the fish
by biological processes. The concentrations in trout are expected to be lower than
the concentrations in sediment.
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As previously discussed in Section 8.3.2.1, metals detected in Silver Lake above
background concentrations are not expected to bioaccumulate in fish, based on
their pharmokinetics. The metals are not absorbed readily and are easily excreted.

9.53 Terrestrial Environment
A toxicity assessment for the terrestrial environment was performed by comparing
exposure concentrations for a site terrestrial mammal (meadow vole) with
published exposure values for a similar species (laboratory mouse) used as TBMs.
The meadow vote (Microtus pennsylvanicus) is a common small mammal reported
by FPD biologists to occur on the site. Characteristics of the meadow vole are
comparable to those of the laboratory mouse (Mus sp.); average weight (0.025
kg), feeding rate (3 g/day), and drinking rate (5 ml/day), and lexicological
background data is available for the mouse (Hurt; 1957, U.S. DHHS, 1983). It
is assumed that the meadow vole is exposed to the chemicals of potential
ecological concern in the terrestrial environment primarily through ingestion of
food and soil (incidentally ingested with food). Dermal adsorption and inhalation
may also occur.

The equation used to calculate chemical intakes was given in section 9.4.4 and is
shown on Table 9-6, along with the information on feeding and drinking habits,
body weight, etc., needed to determine meadow vole chemical intakes.

Chemical intakes were calculated based on the estimated concentrations in plant
tissues and detected concentrations in site soil assumed to adhere to ingested plant
tissues. TBMs for terrestrial chemicals of potential ecological concern were taken
from the IRIS database and are included in Table 9-6. These TBMs serve as
endpoints for evaluation by quantitative assessment. The calculation of intake for
the meadow vole assumed that the diet of this species consisted of 90 percent plant
material and 10 percent soil, consumed incidentally. Soil-to-plant transfer factors
are low for the chemicals of concern (<1 percent; Pal et al., 1980; Wiersma et al.,
1986). Soil-to-plant transfer factors obtained from literature for root crops or
tubers were utilized to estimate potential chemical concentrations in plants as
described in Section 9.4.4. Calculations for evaluating potential ecological effects,
including estimation of plant concentrations by utilizing plant-to-soil uptake factors
for tubers, are presented on Table 9-6.

Following standard procedures, the potential for cancer effects on animal species
was not addressed in the Ecological Assessment. Most animal species have
sufficiently short life spans that a long term disease, such as cancer, is not evident
in localized populations to the extent that it affects population densities.
Information concerning the presence of specific endangered species, for which
cancer effects may need to be addressed to protect a limited number of individuals,
is not available.
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The calculations in Table 9-6 indicate that adverse effects to the meadow vole are
not expected from exposure to chemicals of potential ecological concern in surface
soil. Hazard quotients for chemicals of potential ecological concern were below
one and when summed yielded a hazard index (HI) of less than one.

Based on available data, SVOCs in the terrestrial environment do not pose a
concern for ecological risk. SVOCs were detected at only one surface soil
location; SS03. White toxicity benchmark data were available for only two of the
SVOCs detected at location SS03, calculated HQs for these SVOCs were well
below levels at which ecological effects would be expected. For example, the HQ
for pyrene 5.73 x 10~5, well below one. Because TBM values were available for
only two SVOCs, an evaluation was performed on total SVOCs. The total intake
of all SVOCs was summed and an HQ calculated, based on the TBM for pyrene,
the SVOC with the lowest TBM. The resulting HQ (5.75 x 10"4) was well below
one, the level at which potential for ecological effects would be expected.

9.6 ECOLOGICAL EFFECTS ASSESSMENT

9.6.1 Methodology
Endpoints for this ecological assessment were selected to evaluate ecological
effects, as the assessment proceeded, to determine if further assessment was
warranted. An endpoint is that point in the assessment where further evaluation
of a particular subject of the assessment is not warranted, based on evaluation of
the data. For example, one endpoint may be qualitative inspection of an area for
stressed or dead vegetation. If the vegetation is alive, healthy, and not stressed,
this is a satisfactory endpoint. If there is stressed or dead vegetation present,
further investigation may be warranted to determine the cause. A new endpoint,
such as sampling for presence of suspected chemicals, may be added.

Specific assessment endpoints, called ecological endpoints in this assessment, were
paired with measurement endpoints to provide information and data on which to
evaluate the ecological endpoint. Ecological and measurement endpoints are
further discussed in Section 9.6.2.

Endpoints were selected, based on the ecological communities and chemicals of
potential ecological concern. Assessment endpoints were selected to determine
whether or not a negative effect or effects to ecological communities occurred at
the site. Assessment endpoints are concerned with the chemical(s) of potential
ecological concern and migration pathways. If the chemical is not present in a
given medium, the assessment for that chemical species ends with the migration
pathway. If the chemical was present in a medium, one or more of the following
ecological assessment endpoints was applied:
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• Population endpoints; including non-presence on-site, abundance and
productivity, age and size, and massive mortality

• Community endpoints; including recreational quality, market and sport
value, and change to less useful and or desirable species

• Ecosystem endpoints; such as overall productive capability

Actual ecological effects were qualitatively assessed by field ecological survey and
quantitatively assessed through sampling, analysis and toxicity assessment.

Potential ecological effects were assessed by a literature review for potentially
relevant ecological endpoints. Dose values and effects were obtained from the
literature review and review of water quality standards. The literature search
included investigation to determine if the chemical of potential ecological concern
could have acute versus chronic toxic, and lethal versus sublethal effects. Potential
sublethal effects a chemical of concern could have include:

• Alteration of developmental rates, metabolic processes, physiologic
function, or behavior patterns

• Increase in susceptibility to disease, predation or parasitism

• Disruption of reproductive functions

• Increase of morphological and/or genetic mutations or other reduction of
viability of offspring

Effects and concentrations causing the effects on species selected for exposure
assessment, or similar species, were obtained from the literature. This information
is presented in Table 9-4 for the rainbow trout and in Table 9-6 for the meadow
vole. Data for exposure of rainbow trout to sediment containing chemicals of
potential ecological concern were not available in the literature. Therefore,
literature values for chemical concentrations in sediment with observed effects on
aquatic species in were used as TBMs for sediment, rather than using the indicator
species approach. These values are presented on Table 9-5. Where available, the
lowest concentrations causing effects to a population (e.g., reproduction,
individual growth) were evaluated.

9.6.2 Ecological and Measurement Endpoints
Selected endpoints for potential habitats of concern are discussed below with
findings pertinent to those endpoints. The ecological endpoint indicates a
parameter which determines whether there has or has not been an actual adverse
ecological effect. Some ecological endpoints also indicate whether or not there is
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potential for an adverse ecological effect. The measurement endpoint is an
expression of an observed or measured effect or absence of an effect.

9.6.2.1 Aquatic Environment - Ecological and measurement endpoints for the
aquatic environment at the site (the site lakes and associated wetland fringes) and
findings pertinent to those endpoints are summarized below:

Ecological Endpoint: Presence of chemicals of concern in surface
waters and/or sediments

Measurement Endpoint:

• Surface water and sediment sampling and analysis for potential chemicals
of concern

No organic compounds of concern were detected in surface water at
the site. Several inorganic compounds (metals) were detected, in
surface water, at concentrations greater than two times the
background surface water concentration. Only three VOCs were
detected in sediments and they were at low concentrations (5 ug/1 or
less - see Table 9-5). Detected SVOCs did not appear to be site
related.

Inorganic chemicals of potential ecological concern (metals) were
detected in the aquatic environment at the site. VOCs and SVOCs
were also detected at isolated locations. Therefore, assessment of
these chemicals cannot end with this measurement. Quantitative
evaluation of these chemicals is required. This was completed and
results are discussed later in this section.

Ecological Endpoint: Presence of expected populations of aquatic
species

Measurement Endpoints:

• Review of historical FPD reports on presence, abundance and condition
of aquatic species

FPD records indicate that there are diverse aquatic populations
present on and in the vicinity of the site, including communities
occupying the lakes and adjacent limited wetlands. FPD personnel,
who conduct periodic evaluations at least every two years, do not list
any noted decreases in presence of aquatic species, nor any massive
mortality events. Waterfowl also utilize the lakes.
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• Qualitative inspection for presence of expected near shore species

Inspection of near shore areas of the lakes, Spring Brook and the
West Branch of the DuPage River, during the ecological survey,
showed populations of expected macro-invertebrates present.

• Quantitative risk assessment calculation for a selected aquatic species

Quantitative risk assessment was performed on the rainbow trout for
exposure to chemicals of potential ecological concern in surface
water. Comparison of sublethal effects associated with metals of
potential ecological concern, indicates effects to the trout are not
expected from chemicals of potential ecological concern at the
concentrations detected in surface water.

Quantitative risk assessment for sediment indicated that three metals
were present at concentrations just above the threshold for possible
ecological effects at two isolated locations. Antimony and zinc in
sediments at one location in Sand Pond, and arsenic in Pine Lake,
were present in concentrations with the potential for ecological
effects.

9.6.2.2 Terrestrial Environment - Ecological and measurement endpoints for the
terrestrial environment at the site (the landfill cap, sideslopes and surrounding area)
and findings pertinent to those endpoints are summarized below:

Ecological Endpoint: Reduction of vegetative cover due to landfill
effects

Measurement Endpoints:

• Qualitative evaluation of the vegetation density on and near the landfill by
inspection and assignment of a descriptor from the following list: bare
'ground, poor, fair, good or excellent cover. Identify any areas of
inadequate cover for further evaluation, if found

The vegetation community on the landfill cap consists of a good grass
cover dominated by brome and fescue grasses, with areas that include
crown vetch, a leguminous plant, often planted with grasses in slope

• stabilizing and conservation mixes. The cover density is good and
there are no signs of excessive erosion. No reduction of vegetative
cover on the cap or in the vicinity of the landfill due to landfill effects
is evident, indicating good productive capability.
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• Qualitative inspection of vegetation for signs and or symptoms of damage
from exposure to potential chemicals of concern

There is no evidence of cap degradation, such as erosion, or leachate
seeps and the plants of the landfill cap vegetative community appear
vigorous.

FPD records indicate diverse communities of plant- species in
ecosystems around the landfill and in the surrounding areas. No
evidence of damage to these communities or alteration of the species
spectrum is recorded. FPD management practices, such as selective
thinning and planting programs, appear to have the most effect on
plant communities on and in the vicinity of the site.

• Surface soil sampling and analysis for potential contaminants of concern

Soil sampling on the landfill cap and surrounding areas did not show
the presence of VOCs or pesticides. Therefore, no adverse ecological
effect is anticipated from these chemicals.

SVOCs were detected at only one location (SS03), at concentrations
less than or equal to the RDL, and are not related to the landfill.
Although not related to the landfill, a quantitative ecological risk
assessment was performed for SVOCs. The assessment results are
discussed later in this section.

PCBs were detected at one location, in a drainage area (SS01).
Although this location receives runoff from areas other than the
landfill, a toxicity assessment was performed for PCBs. Results are
discussed later in this section. Hazard calculations are presented in
Table 9-6.

Analysis of soil samples detected metals of potential ecological
concern which may be site related: silver, selenium, and thallium.
Analytical results for metals in soils are presented in Table 5-11.
Toxicity assessment was performed for selenium and results are
discussed later in this section. Reference data for silver and thallium
were not available in the literature.

Ecological Endpoint: Recreational quality impacts

Measurement Endpoint:

• Site utilization for recreational purposes
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The landfill cap is used in the winter for sledding and tubing purposes.
The quality of the vegetation cover is conducive to maintaining slope
integrity. The surrounding Preserve habitats described in Section 9.2
continue to be utilized for day hiking and nature observation purposes.
Other nearby areas on the Preserve are utilized for overnight camping.

Ecological Endpoint: Presence of expected animal species

Measurement Endpoint:

• Qualitative inspection for presence of expected species

FPD records indicate the presence of diverse faunal populations in the
vicinity of the site. The ecological survey of the site confirmed signs
of animal activity such as rodent runs, rabbit droppings and deer trails.

Ecological Endpoint: Toxicological impacts to terrestrial animal
species

Measurement Endpoint:

• Quantitative risk assessment calculation for a small mammal

Quantitative assessment of potential effects from metals indicate that
ecological effects are not expected from metals in soil at the site.
Calculations and results of toxicity analyses are presented in Table
9-6.

Quantitative toxicological assessment performed for SVOCs in the
terrestrial environment, indicated that concentrations are well below
the threshold for possible ecological risks.

Quantitative toxicological assessment of PCBs indicated that toxic
effects will not result from the concentration present in the single site
sample where PCBs were detected. Analytical results for PCBs in soil
are included in Table 5-11 and calculations and toxiciry analysis
results are presented in Table 9-6.

• Qualitative assessment of exposure potential for mink to chemicals of
potential ecological concern in the aquatic environment indicates that
there is a possible exposure route via ingestion of fish. However, both the
inorganic and organic chemicals of potential ecological concern do not
readily bioaccumulate in fish.
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9.7 RISK CHARACTERIZATION

9.7.1 Methodology
Risk to ecological communities or populations within those communities at the
Blackwell site was characterized by both qualitative and quantitative analyses.
Information from the historical site ecological surveys and site ecological survey
was reviewed (qualitative evaluation) for evidence of direct observable effects
which may be attributable to potential or actual exposure. To quantitatively assess
site ecological risks, exposure concentrations (doses) were compared to TBMs,
obtained from the literature review.

9.7.2 Qualitative Ecological Risk Assessment
Qualitatively, the risk to both terrestrial and aquatic ecosystems from organic
chemicals from the site in environmental media can be characterized as low.
Analyses of samples collected from site environmental media and downgradient
areas, for the most part, do not indicate the presence of volatile organic chemicals
or pesticides. A combination of five VOCs were detected across three locations.
Detected SVOCs are not attributed to the site, as they do not correspond to source
nor pathway SVOCs. Ecological risks attributable to the one PCB detection (in
surface soils) are addressed quantitatively later in this section. FPD records on
occurrences of floral and faunal species which could be expected to grow on and
inhabit the site and surrounding area, did not contain evidence of directly
observable adverse ecological effects such as stressed or dead vegetation, massive
mortality, absence of species expected to be present, etc. These effects were also
not observed during the ecological survey conducted during the RI activities.

9.73 Quantitative Ecological Risk Assessment
Quantitative characterization of site ecological risks was made by comparing
potential exposure levels of chemicals of potential ecological concern at the site
to lexicological values for site species or representative species comparable to
those at the site. The chemicals of potential ecological concern vary with the
media of ecological concern, and are discussed in Section 9.3. The exposure
pathways by which site fauna and flora populations may be exposed to these
chemicals are discussed in Section 9.4. Toxicological values, taken from literature
reviews of field studies, publications of experimental results of laboratory
exposures, and proposed or promulgated regulatory criteria and guidances, are
included in Section 9.5. These data were used to estimate ecological risks, based
on potential exposures described in the previous sections.
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9.73.1 Aquatic Habitat»It was concluded that chemicals in site surface waters
do not result in adverse effects to fish populations. This conclusion was based on
a comparison of maximum surface water concentrations of chemicals of potential
ecological concern with concentrations resulting in sublethal effects reported for
rainbow trout (U.S. EPA, 1991). Chemicals of potential ecological concern in
surface waters and ecological hazard calculations for those chemicals are shown
in Tables 9-4 and 9-4a, respectively.

Table 9-5 includes benchmark values for metal and SVOC concentrations in
sediment, including ER-L values, and guidance values from the U.S. EPA. These
U.S. EPA guidance values include values from U.S. EPA Region V for sediment
and U.S. EPA Interim Freshwater Quality Criteria (Long and Morgan, 1990).
Concentrations of lead detected in sediment from the site lakes resulted in HQs less
than one. Antimony, zinc, and arsenic concentrations in sediment resulted in HQs
above one, indicating possible effects on sensitive aquatic populations. However,
detections of these metals was limited to isolated locations. SVOCs at one
location in Silver Lake were detected at concentrations resulting in HQs in the
range of possible effects. Because these concentrations of metals and SVOCs
were isolated, impacts to species populations in aquatic ecosystems are unlikely.
However, some individuals may be affected.

9.7.3.2 Terrestrial Habitat • For site soils, exposure concentrations were
compared to toxic doses of chemicals of potential ecological concern. Estimated
intakes, and toxicity benchmarks are included in Table 9-6. HQs (the ratio of the
intake of a chemical to the chemical's TBM) were calculated for the terrestrial
chemicals of potential ecological concern. For a given area, the HQs for each
chemical were summed to calculate a hazard index (HI). An HQ or HI greater
than one indicated the potential for adverse health effects in the exposed
population. HI values for the terrestrial chemicals of concern for the meadow vole
are included in Table 9-6. Since all HQ values for individual and total SVOCs
were less than one, the meadow vole population is not likely to be adversely
affected by SVOCs.

9.7.4 Uncertainties in the Ecological Risk Assessment
Uncertainties associated with sampling, chemical and statistical analyses, will carry
through the ecological risk assessment. Efforts to minimize these uncertainties
include sampling, analytical and data evaluation methods, the results of which are
discussed in Section 5.4.

Uncertainties in this risk assessment process also arise from applying data from
tests on a laboratory species (mouse) to a species likely to be at the site (meadow
vole). Assumptions of sizes, range areas, and feeding rates for selected species are
derived from the scientific literature for the selected species or similar ones. These
uncertainties may result in an underestimation or overestimation of the potential
ecological risk presented by the site.

Final Remedial Investigation Report______ December 1994 ____________Blackwell Landfill NPL Site
Page 9-40



Species at the site are subject to influences other than those which are site related.
Weather, inter- and intra-species competition, effects on food supply and nutrient
recycling which are not site related (predation, effects of disease or parasites), and
migratory habits can all affect ecological systems in ways that are difficult to
differentiate from site-related effects. These influences can all introduce
uncertainties into the ecological assessment.

A primary uncertainty of the toxicity assessment, which carries into the ecological
risk characterization, is the uncertainty of contaminant bioavailability and uptake.
Uptake is a function of bioavailability. Bioavailability is limited by a number of
physical, chemical, and biological factors in sediments and surface waters. Trace
metals and organic compounds can be bound to particle surfaces or organic matter.
Trace metals can also be chelated or otherwise bound. Therefore, prediction of
effects due to the presence of a contaminant, based on total analysis, does not take
into account the possible lack of bioavailability due to sorption to sediments. This
assumption could result in overestimation of HQs and possible risk.

Much of the literature data for sediment-sorbed contaminants were developed from
a study (Long and Morgan, 1990) which combined information from both
freshwater and saltwater studies. Contaminant bioavailability and organism
response may differ between freshwater and saltwater ecological systems, so
contaminants may affect the ecological communities in different ways. Use of this
data assumes that contaminant behavior would be similar in both the marine and
freshwater environment.

Uncertainties exist in the estimation of potential adverse ecological effects, due to
selection of TBMs. For example, use of ER-Ls from the Long and Morgan study
as TBMs yielded some HQs greater than one, indicating possible adverse
ecological effects. However, the use of U.S. EPA Interim Mean Freshwater
Quality Criteria as TBMs resulted in HQs less than one, indicating that adverse
ecological effects would probably not occur.

The she and surrounding areas have been used for a number of different purposes
sometimes interdependent and often involving physical alteration. This introduces
uncertainties as to whether or not a potential chemical of ecological concern is
related to the NPL site, or whether it has another source.

9.8 SUMMARY

The purpose of this Ecological Assessment is to identify chemicals of potential
ecological concern on and in the vicinity of the Blackwell Landfill, identify
ecological systems or members of those systems that are potentially exposed to the
chemicals of potential ecological concern, and assess the risk for adverse
ecological effects to those populations.
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Ecological inventory information collected by FPD biologists was reviewed and
the site was inspected for signs of adverse ecological effects. Environmental media
were sampled and analyzed to determine if chemicals which could adversely affect
ecological communities at the site were present. To derive an indication of what
compounds or chemicals would be most likely to represent a risk to the
environment, conservative values for chemical toxicity and biotic uptake were used
to derive an indication of potential biotic effects from detected chemicals of
potential ecological concern. In accordance with the approved RI Work Plan
biotic sampling was not performed.

• There appears to be little risk to ecological communities and or
populations in those communities at the site from organic chemicals in
environmental media, since the organic chemical species were either not
detected (pesticides), detected at few locations and at very low
concentrations (VOCs), were not landfill related (SVOCs), or were
determined to be present at concentrations below which adverse
ecological effects are associated (SVOCs and PCBs in the terrestrial
environment).

• Metals are contaminants of potential ecological concern in some sediment
samples. However, metals concentrations of potential concern are limited
to isolated areas.

• Metals of potential ecological concern in site surface soils appear to be
present in concentrations lower than those sufficient to affect small
terrestrial mammal populations.

• Chemicals of potential ecological concern at concentrations detected in
surface water do r •. appear to pose ah ecological hazard to aquatic
species in Silver Lake and Sand Pond.

• Possible risk from SVOCs in sediment exist in sediment at one isolated
location in Silver Lake. This location is near an asphalt parking lot. It is
most likely that the SVOCs are from the parking lot, not the site.

• Sampling, analytical, and statistical uncertainties affect the Ecological
Assessment. Application of limited reference data, assumptions on the
size, range and feeding rates of species, and influences at the site, other
than influences from chemicals of potential ecological concern, also
introduce uncertainties into the Ecological Assessment.
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10

SUMMARY AND CONCLUSIONS
10.1 INTRODUCTION

A RI was performed at the Blackwell Landfill NPL site in DuPage County, Illinois,
by Warzyn Inc. Data were generated during the RI to enable the assessment of
risks to human health and the environment, and to support the development of
remedial alternatives during the FS.

10.2 SITE LOCATION AND HISTORY

The Blackwell Landfill NPL site is located in Section 26, Township 39 North,
Range 9 East, DuPage County, Illinois. The site is located within the Roy C.
Blackwell Forest Preserve. The landfill itself covers approximately 40 acres within
a forest preserve of more than 1,200 acres.

The original 40-acre tract which was developed into the Blackwell Landfill was
purchased by the Forest Preserve District of DuPage County in 1960. Over the
following five-year period, approximately 1,100 additional acres were acquired by
the Forest Preserve District. The property was purchased with the intent that after
construction of the landfill, the site would be developed as a forest preserve and
used for recreational purposes.

The original intent was to use an abandoned gravel pit at the site for solid waste
disposal. The concept of landfiUing within the gravel pit was later abandoned,
because concern regarding the site's suitability for waste disposal were expressed
by several parties. Instead, it was determined that an environmentally-secure
landfill would be constructed on the FPD property. The intent was to construct
a landfill that would limit the effects of waste disposal on the surrounding area,
create a hill within the preserve which could be used for recreational purposes, and
provide an economical means of constructing the lakes at the preserve. The
excavation of the lakes would provide clay materials which could be used in landfill
construction, and would also provide aggregate which could be sold to help defray
the costs of landfiUing.
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Original design recommendations for the landfill were developed by the NIPC.
Preliminary design specifications for the Blackwell Landfill were developed by a
consulting firm for DuPage County and submitted in October 1966. It was
recommended by the consulting firm that the landfill cover a 35-acre area, that a
three-to-one clay to refuse ratio be employed and that the fill area be constructed
as a honeycomb of one-acre cells. Each cell would have a 1.5-ft clay base and a
perimeter clay berm 8 to 9 ft in height. Each cell would be filled with two 3-ft lifts
of refuse, separated by 6 in. of clay. Each cell would be covered by 1.5 ft of clay
which would form the base of the overlying cell. The cells were to be offset to
maximize stability in the landfill design. The cover design specified a final 12-ft
layer of compacted clay, covered by soil and vegetation. The construction of the
landfill was to be performed as a joint effort between the DuPage County Public
Works Department and the FPD. The Public Works Department was to be
responsible for construction, under supervision by the FPD.

Construction of the landfill commenced in 1965. By 1967, the shape of the hill and
general cell layout had been determined. The original landfill cell configuration
consisted of eight cells, and is illustrated in Figure 2-2. The original configuration
was generally followed. Daily records were not kept to detail how the
construction proceeded. However, in general it was the procedure to develop cells
several acres in size by building side berms, and then filling the cells with refuse
and daily cover. At the completion of each cell, clay covers and side berms would
be constructed for the next level of refuse. Deviations that are known to have
occurred from the original design include construction of additional cells, lack of
clay liner construction in Cell 8, and omission of the leachate collection system
during construction.

The final load of refuse was accepted at the Blackwell Landfill in October 1973,
and was buried just below an 800 ft, mean sea level (MSL) elevation in the Cell 4
area. Final contouring and landscaping continued until July 1975. Fifty to 60 ft
of clay were added to form the final hilltop at 839 ft, MSL, approximately 150 ft
above the surrounding natural topography. The landfill is covered to final grades
with 4 to 60 ft of cover of varying sand, gravel and clay composition, and a final
layer of four to six inches of topsoil, which was vegetated.

According to available information, approximately 1.5 million gate yards of
household refuse and light industrial waste were disposed of in the landfill. The
landfill contains an approximately equal volume of natural fill.

The Blackwell site was assigned a composite HRS Score of 35.57 in March 1986.
The site was proposed for inclusion on the NPL in the Federal Register on June
24, 1988. On September 25, 1989, a consent agreement for the performance of
an RI/FS was signed between the Forest Preserve District of DuPage County and
the U.S. EPA. Final listing of the site on the NPL occurred in the Federal Register
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on February 21, 1990. The planning documents for the RI/FS were approved on
March 21 and 26, 1991, and field activities were initiated in May 1991.

10.3 FIELD INVESTIGATION

Two phases of field investigation were performed at the Blackwell site in order to
characterize the potential sources at the site, the hydrogeologic setting, and the
potential migration pathways. During Phase I, data were gathered to provide
information on the site physical setting and chemical characteristics of site media.
During Phase II supplemental data were gathered for the Risk Assessment and
characterization of background conditions.

The following source characterization activities were performed during Phase I:

• Six rounds of leachate level measurements were recorded at 25 landfill
vents

• Two rounds of gas flow measurements were recorded at the landfill vents

• Landfill gas samples were obtained at two landfill vents and analyzed for
VOCs

• Leachate samples were obtained at four landfill vents and analyzed for
TAL/TCL parameters and indicator parameters

• Surface soil samples were obtained at two locations on the landfill, and
one potential run-off location. Samples were analyzed for TCL/TAL
parameters

• Surface soil samples were collected at two background locations, and
analyzed for TCL/TAL parameters

VOCs were detected in the landfill gas samples obtained during Phase I, and
surface soil sample results indicated the presence of S VOCs and metals at potential
levels of concern. Therefore, additional sampling was performed during Phase n
which included:

• Collection and VOC analysis of landfill gas samples from 15 landfill vents

• Collection of two additional surface soil samples, and three background
samples
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Phase I activities which were performed to characterize the hydrogeologic setting
and potential migration pathways included:

• Performance of a geophysical investigation southwest of the landfill

• Drilling of six soil borings to obtain details on site stratigraphy in an area
where the confining layer between the aquifers at the site was potentially
absent

• Installation of three monitoring wells in the area of concern regarding the
confining layer

• Installation of four piezometers

• Hydraulic conductivity testing of the three newly-installed monitoring
wells, and six existing monitoring wells

• Measurement of five rounds of water levels at site monitoring wells,
piezometers, and staff gauges

• Collection of two rounds of groundwater samples from 24 site monitoring
wells. Samples were analyzed for TCL/TAL parameters and indicator
parameters.

• Collection and analysis for TCL/TAL and indicator parameters of samples
from 51 downgradient private wells

• Collection of samples from six upgradient private wells. Samples were
analyzed for either full TCL/TAL and indicator parameters, or selected
indicator parameters.

• Collection and analysis for TCL/TAL and indicator parameters of eight
surface water and sediment samples

In order to confirm the detection of mercury in a surface water sample from Silver
Lake, and VOCs in Sand Pond sediments, additional samples were collected and
analyzed during Phase n. In order to confirm the absence of contamination in on-
site drinking water wells groundwater samples were collected from the three in-use
wells (Campground Well, Picnic Well, and Amphitheater Well) and analyzed for
VOCs.
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10.4 LANDFILL CHARACTERISTICS

In general, the Blackwell Landfill was constructed as a series of clay-lined cells.
A final cover was placed on the landfill, and the cover has been vegetated and
maintained. The maximum elevation of the landfill is approximately 839 ft, MSL.
This elevation is approximately 150 ft above the surrounding natural topography.

Measurements of gas flow at the landfill vents indicated a range in flow volume
from a high of 15 ft3/min to "no flow" conditions. The measurement of flow at the
vents indicates that gas is migrating from the site through paths of least resistance,
which are the installed landfill vents.

An estimate of landfill refuse volume was developed during the RI, based on refuse
thickness recorded in landfill vent boring logs. The refuse volume calculated,
including interstratified daily cover, was 1.9 million cy.

Leachate volume was estimated at 53 to 74 million gallons (refuse porosity 25 to
35 percent), based on leachate levels measured in the landfill vents. Little
fluctuation was noted in leachate elevations measured at the vents. Estimates of
leachate leakage from the landfill were developed using both the U.S. EPA HELP
Model and a teachate-tevel-change method. Leakage was estimated at 3.5 million
gallons per year by the HELP Model. Leakage was estimated at 5.2 million
gallons per year by the teachate-tevel-change method. The difference in estimated
leakage volumes may be due to the fact that the leachate-level-change method
evaluated potential leakage over a five-week period, while the HELP model
evaluated potential leakage over a 20-year period.

10.5 HYDROGEOLOGIC SETTING

Investigations performed at the Blackwell Landfill prior to the RI indicated that an
area might exist immediately southwest of the landfill where no till confining units
were present, i.e., the sand and gravel outwash might be in direct contact with the
dolomite aquifer. Since historical groundwater monitoring data demonstrated that
leachate components were present in the sand and gravel in this area, investigation
activities were completed to determine the extent of the area where no silt or clay
might be present between the outwash and the bedrock.

Of the six soil borings performed in the area of concern, sand and gravel were
found to be in direct contact with the bedrock only in SB4 (Figure 4-8). Since clay
and silt were found above bedrock in all the other borings performed for-the RI,
the area determined during the RI where sand and gravel may be in direct contact
with the bedrock is limited by G140D on the west, SB5 on the east, SB1 on the
north, and SB3 on the south.
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The hydrostratigraphic setting at the site varies in an upgradient to downgradient
(east to west) direction. Upgradient of the landfill the following hydrostratigraphic
units are present, in ascending order: the bedrock aquifer, the Malden/Tiskilwa
Till aquitard, and the Yorkville Till aquitard. Downgradient of the landfill the
following units are found, in ascending order: the bedrock aquifer, the
Malden/Tiskilwa Till aquitard, and the outwash aquifer. The location of the
landfill is such that it lies across the contact between the outwash aquifer and the
Yorkville Till aquitard. Therefore, the outwash aquifer is not present upgradient
of the landfill.

Two aquifers are present at the site: the outwash aquifer that has its easternmost
limit beneath the landfill, and the dolomite bedrock aquifer, which is present
beneath the entire site. These two aquifers are hydraulically connected
downgradient of the landfill via the Malden/Tiskilwa till aquitard.

The glacial outwash aquifer is a valley train deposit, consisting of coarse grained
sand and gravel deposited by meltwater along the front of the West Chicago
Moraine. In boring logs prepared for the site, the aquifer is described as a brown
to gray, fine to coarse sand, gravelly sand, or sand with gravel. The range of
hydraulic conductivity values determined during the RI for this aquifer was 1.4 x
10'2 cm/sec to 6.4 x 10~2 cm/sec.

Characteristics of the dolomite aquifer were observed in rock cores obtained
during the RI. The dolomite was light brown to light gray in color, hard, and
contained some vuggy porosity. Fracture orientations noted in the cores were
predominantly horizontal. Hydraulic conductivity values determined for the
dolomite aquifer during the RI ranged from 7.1 x 10"6 cm/sec to 3.0 x 10~2 cm/sec.

Horizontal gradients within the bedrock aquifer are consistently in a southwesterly
direction, toward the West Branch of the DuPage River. Three horizontal flow
paths were identified within the outwash aquifer flow in an easterly direction from
Spring Brook toward the landfill, flow in a southerly direction along the western
side of the landfill, and flow in a southwesterly direction from the landfill toward
the River in the vicinity of Sand Pond and Pine Lake.

The surface water bodies present downgradient of the landfill exert considerable
control on the groundwater flow system within the outwash aquifer. The West
Branch of the DuPage River exhibits a generally consistent surface water elevation.
Sand Pond and Pine Lake are hydraulically connected to the River via the outwash
aquifer. The net effect of this hydraulic connection is a flattening of the horizontal
gradient in the vicinity of the lakes, as the River's influence is propagated eastward.
Spring Brook, located downgradient of the landfill, consistently loses water to the
aquifer downgradient of the landfill. This causes development of a zone of
stagnant groundwater between the Brook and Sand Pond. The flattening of the
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horizontal gradient within the outwash aquifer downgradient of the landfill serves
to strengthen the vertical gradient between the outwash aquifer and the bedrock
aquifer.

10.6 CHEMICAL CHARACTERISTICS AND FATE AND
TRANSPORT

During the RI, samples of the following media were collected and analyzed at the
site: leachate, landfill gas, surface soil, sediment, surface water, and groundwater.
In addition, samples were collected and analyzed from downgradient private wells
and on-site drinking water wells. For comparison purposes, background samples
were collected of each media, with the exception of leachate and landfill gas. The
results of the samples from each medium are summarized in Tables 5-1 through
5-12.

The following paragraphs summarize the occurrences of chemical constituents in
potentially site-affected samples collected from the various media.

Landfill Leachate - Chemical constituents detected in the leachate samples are
summarized below:

• Of the organic chemical groupings present in the leachate samples,
ketones were detected at the highest concentrations (2-butanone, 17,000
ug/L).

• Ketones were detected only in the leachate samples from the site; no
ketones were detected in any of the other media sampled during the RI.

• In general, the maximum concentrations of individual organics detected
in the leachate samples were relatively low, with the exception of acetone
(10,000 ug/L), 2-butanone (17,000 ug/L), 4-methyl-2-pentanone (1,100
ug/L), 2-methylphenol (17,000 ug/L), toluene (3,200 ug/L),
1,4-dichlorobenzene (940 ug/L), naphthalene (960 ug/L), and
trichloroethene (720 ug/L). All other organics detected in the leachate
samples occurred at maximum concentrations of less than 500 ug/L.

• No pesticides or PCBs were detected in any of the leachate samples.

• RCRA Toxicity Characteristic levels were not exceeded for any of the
metals detected in the leachate samples. The RCRA Toxicity
Characteristic level was exceeded for TCE in the sample from vent SV9.
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Landfill Gas - VOC occurrences in the landfill gas samples are summarized as
follows:

• Organic compound groups detected in the landfill gas samples included
chlorinated alkanes, chlorinated alkenes, aromatics, chlorinated aromatics,
ketones, and chlorofluorocarbons. Concentrations were often quite
variable for any given compound among the individual samples.

• Aromatic compounds were found at the highest concentrations of any
compound grouping in the landfill gas samples. Toluene, detected at a
maximum concentration of 92,000 ppbv, was detected at the highest
concentrations.

• Of the organic compounds detected in site media, eight were detected
only in the landfill gas samples. Detection of these compounds only in the
landfill gas indicates that migration to the surrounding media via leachate
is not occurring.

Site Monitoring Wells - Organic constituents detected in the site monitoring well
samples are summarized below:

• Of the 32 organic compounds detected in leachate at the site during the
RI, only 11 were detected in the groundwater samples.

• No pesticides or PCBs were detected in any of the site monitoring well
samples.

• 2-butanone, acetone, 4-methylphenol, and toluene, which were detected
at concentrations exceeding 1 mg/L in the leachate samples, were not
detected in the groundwater samples.

• In comparison to historical sampling data, VOC concentrations in the site
monitoring well samples have remained very low and essentially
unchanging from 1983 to the present.

• VOCs were detected in .samples from 19 of the 23 downgradient
monitoring wells sampled. The predominant VOCs detected were
degradation products of the chlorinated alkanes and chlorinated alkenes.

• The highest concentrations of VOCs were detected in samples from
monitoring wells screened immediately downgradient of the landfill in the
outwash aquifer. The maximum total VOC concentration (162 ug/L) was
detected in well G127, located approximately 100 ft downgradient of the
landfill.
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• VOCs are apparently rapidly attenuated and diluted in the outwash
aquifer, because no VOCs were detected in samples from wells G123,
G122, and G121, within 650 ft downgradient from the landfill.

• Concentrations of total VOCs detected in the bedrock aquifer were very
low (10 ug/L or less). VOCs were detected in samples from only three of
the bedrock wells sampled, at concentrations below the CRQL.

• SVOCs were detected at very low concentrations (generally less than 5
ug/L) in seven monitoring well samples. SVOCs detected in the
monitoring well samples included phenol, pyrene, and phthalates.

• The phthalates detected in samples from G121, G134D, G128D, and
Gl 39 are probably due to laboratory contamination, since phthalates were
the only organics detected in these samples.

• MCLs were exceeded for organic constituents in samples from the
following wells: G118S (vinyl chloride, 1,2-dichloroethene,
trichloroethene); G127 (vinyl chloride, 1,2-dichloroethene,
trichloroethene); G128S (1,2-dichloropropane); G129 (vinyl chloride);
G130 (trichloroethene); G138 (benzene); G139 (bis(2-
ethylhexyl)phthalate); G140D (benzene).

Inorganic constituents detected in monitoring well samples from the outwash
aquifer are summarized as follows:

• No MCLs or SMCLs were exceeded for arsenic, cobalt, mercury, nickel,
zinc, or cyanide in samples from the outwash aquifer.

• The SMCL for manganese was exceeded in samples from eight of the 15
monitoring wells screened in the outwash aquifer. The SMCL for iron
was exceeded in samples from five outwash wells. However, with the
exception of G122 and G129, these wells are located within 300 ft of the
downgradient edge of the landfill. Well G129 is located approximately
350 ft downgradient of the landfill, and well G122 is located
approximately 650 ft downgradient of the landfill.

• High concentrations of inorganic constituents detected in samples from
well G133S are attributed to this well's proximity to Spring Brook.
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Inorganic constituents detected in monitoring well samples from the bedrock
aquifer are summarized below:

• Aluminum, antimony, beryllium, cadmium, chromium, copper, selenium,
silver, thallium, vanadium, cobalt, mercury, and nickel were not detected
in samples from the downgradient monitoring wells.

• Arsenic, zinc, and cyanide were detected in a few of the downgradient
bedrock well samples; however, no MCLs or SMCLs were exceeded for
any of these metals.

• Manganese was detected in five of the downgradient bedrock monitoring
well samples at concentrations exceeding the background comparison
criteria. The SMCL for manganese was exceeded in G128D, Gl 33D, and
G138.

• Iron was detected in only three bedrock monitoring well samples. In each
case, the detected concentration exceeded the background comparison
criterion. The SMCL for iron was exceeded in G128D and G139.

Surface Water - The chemical characteristics of surface water samples obtained
at the site are summarized below:

• No organic compounds were detected in any of the surface water samples.

• Surface water samples from Silver Lake contained concentrations of
arsenic, mercury, copper, calcium, magnesium, potassium, and sodium
less than two times the concentration detected in background sample
SW01. Aluminum, lead, and manganese were detected in investigative
samples collected from Silver Lake, but not in the background sample.
Barium and iron were detected at concentrations greater than two times
the background concentration.

• Of the metals detected in samples from Pine Lake, only manganese was
present at concentrations greater than background (manganese was not
detected in sample SW01). Of metals detected in samples collected from
Sand Pond, barium, manganese, calcium, iron, magnesium, and sodium
were present at concentrations greater than two times the background
concentration present in sample SW01.
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• In general, the highest concentrations of inorganic constituents detected
in surface water samples were found in samples from Spring Brook.
These concentrations are not believed to be related to the landfill, since
Spring Brook receives wastewater effluent upstream from the landfill and
consistently loses water to the groundwater system downgradient of the
landfill.

Sediment - Chemical characteristics of sediment samples obtained af the site are
summarized below:

• No pesticides or PCBs were detected in any of the sediment samples.

• The only VOCs detected in sediment samples were detected in samples
from Sand Pond. Vinyl chloride (5 ug/kg), 1,1-dichloroethane (3 ug/kg),
and carbon disulfide (5 ug/kg), were detected in these samples.

• SVOCs were detected in both background sediment samples and samples
potentially impacted by site run-off. Site samples generally contained
higher concentrations of SVOCs than were found in background samples.

• Sediment samples from the site lakes generally contained metals at
concentrations less than two times those detected in background sample
SD01. While metals were detected in the downstream sample from
Spring Brook at greater than two times the concentrations detected in the
upstream sample, these elevated concentrations are not attributed to the
landfill Spring Brook discharges to the water table downgradient of the
landfill, and receives wastewater effluent upstream of the landfill.

Surface Soils - Chemical characteristics of the surface soil samples obtained at the
site are summarized below:

• No pesticides were detected in any of the surface soil samples obtained at
the site.

• PCBs were detected in only one soil sample, SS01, located in a run-off
area from the parking lot north of Sand Pond.

• VOCs were only detected in two background soil samples. No VOCs
were detected in any soil samples potentially affected by landfill run-off.

• SVOCs were detected at background sampling location SS05 and in
possible historical leachate seep area sample location SS03. Therefore,
the concentrations detected at SS03 may not be a result of landfill
impacts.
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• In general, the highest concentrations of metals in soil samples occurred
in site sample SS01. The concentrations detected in SS01 may result from
the fact that this sampling location receives drainage from the western
parking lot.

• Of the metals detected in the investigative samples, only silver failed the
statistical comparison with background. Silver was retained as a chemical
of potential concern in the Human Health Evaluation (Section 8).

Private Wells - Organic constituent characteristics of the private well samples are
summarized below:

• No SVOCs or PCBs were detected in any of the private well samples.

• The only VOCs detected in downgradient private well samples were
1,1 -dichloroethane and cis-l,2-dichloroethene. These compounds were
present at trace levels of 2 ug/L or less. No MCLs were exceeded for
these compounds. Benzene was detected in one duplicate sample only, at
a concentration of 1 ug/L.

• While pesticides were detected below the CRQL in samples from three
private wells, these detections may be attributed to laboratory glassware
contamination. No pesticides were detected in any of the leachate, landfill
gas, or groundwater samples obtained on-site.

Occurrences of inorganic constituents in the private well samples are summarized
as follows:

• Arsenic was detected in 14 of the 51 downgradient private well samples.
However, none of these detections exceeded the MCL, and downgradient
arsenic concentrations did not fail the statistical comparison with
upgradient concentrations.

• Lead was detected in samples from four downgradient private wells, but
was not detected in any samples from the site monitoring wells. These
lead occurrences are attributed to the water distribution systems in the
individual homes.

• Manganese was detected in samples from 24 of the 51 downgradient
private wells and in samples from the five upgradient wells used for
statistical comparisons. The SMCL for manganese was exceeded in
samples from eight downgradient private wells.
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• Zinc was detected in 40 of the 51 downgradient private well samples and
five upgradient private wells used for comparison purposes, but was not
detected in samples from any of the site monitoring wells. The zinc in the
private well samples is attributed to the water distribution systems in the
homes.

• Iron concentrations in samples from 44 of the 51 downgradient private
wells and all five upgradient wells exceeded the SMCL for iron.

• While sodium detected in downgradient private well samples failed the
statistical comparison, sodium concentrations are not believed to be
landfill related. Sodium concentrations in the downgradient private well
samples were commonly higher than concentrations observed in on-site
monitoring wells. Spring Brook and private septic fields are believed to
be possible sources of the elevated sodium in the private well samples.

The detection of toluene at 0.7 ug/L or less in one upgradient on-site drinking
water well is attributed to the solvent glue used to weld PVC water distribution
lines.

The source of chemicals of potential environmental concern at the Blackwell site
is the buried waste. If gas or leachate move into the environment surrounding the
landfill, the potential exists that chemicals of concern may move along migration
pathways to potential receptors. The transport of chemicals of potential concern
is limited by the landfill cap and liner, and the clay cells in which waste was
disposed. Further migration may be limited by dilution, adsorption/desorption,
biodegradation, oxidation/reduction reactions, precipitation, and volatilization of
contaminants.

In general, natural attenuation and dilution appear to be limiting the migration of
potential contaminants from the landfill. This limited migration is demonstrated
by the following:

• While VOCs are present in the landfill gas, no VOCs were detected in
ambient air samples on, or downwind of, the landfill.

• Many of the organic constituents detected in the leachate and landfill gas,
such as toluene, 2-butanone, acetone, and 4-methylphenol, were not
detected in the groundwater.

• While low levels of VOCs were detected in the groundwater in the
outwash aquifer immediately downgradient of the landfill, the zone of
impacted groundwater appears to be limited to an area a few hundred feet
downgradient of the fill.
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VOC concentrations in the bedrock aquifer are very low (10 ug/L or less),
even where the till aquitard between aquifers is thin and silty.

10.7 ARARS

A list of preliminary remedial alternatives was developed for the Blackwell site.
Alternatives identified included: no action, limited action, cover repair and
maintenance, surface control, cut-off walls, groundwater pumping, gas extraction,
leachate extraction, biological treatment of groundwater, chemical treatment of
groundwater, physical treatment of groundwater, and groundwater monitoring.

Potential ARARs and TBCs were developed for the site, based on the list
preliminary remedial alternatives. The ARARs are combined into three groups:
chemical specific ARARs, location specific ARARs, and action specific ARARs,
as detailed in Table 7-2.

10.8 BASELINE RISK ASSESSMENT

The baseline risk assessment performed for the Blackwell site indicated that risks
to human health are not likely to occur under either current or future land use
scenarios.

The baseline risk assessment was conducted to determine whether the levels of
contamination detected in media at the site may pose a risk to public health.
Health risks were estimated based on current land use of the site (forest preserve)
and the area surrounding the she (residential development). It was determined that
land use of the site and the surrounding area would not change for the future use
scenario. Therefore, health risks based on current land use conditions were also
considered to be applicable for future land use conditions.

The first step in the risk assessment process was to determine which chemicals
were of potential concern to human health. To determine this, a comparison of the
concentration of chemicals detected in media (e.g., sediment) in areas potentially
impacted by the landfill was made to concentrations of chemicals in the same
media collected in areas not impacted by the landfill (i.e., background). This
comparison was made to determine in which media chemical concentrations were
elevated above background. The chemicals detected above background
concentrations were considered to be chemicals of potential concern. Health risks
were calculated for each chemical of potential concern. Based on this analysis, it
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was determined that there were some chemicals of potential concern in sediment
and surface water samples collected from Silver Lake and Sand Pond and in soil
samples collected on the landfill. There were also chemicals of potential concern
in air (based on modeling of landfill gas emissions), and in private well samples.
While no tissue samples were analyzed from fish in the site lakes, it was
conservatively assumed that fish may contain certain chemicals of concern detected
in Silver Lake sediment samples.

The second step was to determine pathways of exposure, based on current land use
conditions and the characteristics of contamination at the site. Activity
assessments were conducted of Blackwell Forest Preserve recreational users, and
employees. The surveys were performed to determine how frequently, and for
what duration each of these populations were likely to be exposed to chemicals of
potential concern in sediment, surface water, soil, ambient air, and fish. In
addition, demographic information was collected on residents living near the
landfill. Information on the duration of time residents normally live at a residence
was determined from national statistics compiled by the U.S. EPA. Residents
living near the landfill, in the downgradient direction of groundwater flow, were
considered to be exposed to chemicals of potential concern in air, and private well
water. Based on the activity assessments and national statistics, and the
concentration of chemicals of potential concern in media, estimates of chemical
exposure were calculated for each population.

Health risks are not expected to occur to people working and recreating at the site,
based on the level of chemical exposure, and the toxicity of the chemicals of
potential concern. For this reason, under current and likely future land use
conditions, recreating or working at the Blackwell Forest Preserve, or living near
the Preserve does not pose a public health concern.

10.9 ECOLOGICAL ASSESSMENT

The Ecological Assessment identified chemicals of potential ecological concern,
ecological systems, and members of those systems that are potentially exposed.
The Ecological Assessment then assessed the risk for adverse ecological effects to
those populations from the chemicals of potential ecological concern. Both
qualitative and quantitative methods were used to assess ecological risks.
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Results of the ecological assessment indicate that there is little risk to ecological
populations and communities at the site from organic chemicals, based on the
following:

• Pesticides were not detected in environmental media.
• VOCs were detected only at very low concentrations
• SVOCs, where present, are not landfill-related
• SVOCs and PCBs, where present in the terrestrial environment occur at

concentrations below which adverse ecological effects are associated

Metals of potential ecological concern in site surface soils appeared to be present
in concentrations lower than those sufficient to affect small terrestrial mammal
populations. Exposure of aquatic species in Silver Lake and Sand Pond to metals
of potential ecological concern does not appear to pose an environmental hazard.

33/60721 section IO/JAW/PJV
JAW/mls/PJV
J:\6072100\JRI_10.WPD
6072101-155
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TABLE 2-1

Summary of Previous Site Investigations
Blackwell Landfill NPL Site
DuPage County, Illinois

Year of
Activity

1969

1970s

1971

1980

1980

1982

1983

1984

Agency, Author
Consultant

ISGS

ISGS and IEPA

ISGS

Eldredge

Eldredge

TSC

Eldredge

TSC

Activity or Report

The ISGS installed a 4-inch diameter PVC leachate head well in the
landfill to monitor leachate levels and quality.

During the early 1970s, the ISGS and IEPA worked together to install
monitoring wells/piezometers surrounding the landfill. They periodically
measured water levels and collected water samples for field analysis
of pH and chloride.

ISGS included analysis from site data in the Publication Hydrogeology of
Solid Waste Disposal Sites in Northeastern Illinois, G.M. Huges et al.

Eldredge Engineering was retained by the Forest Preserve District (FPD)
of DuPage County to evaluate a hydrogeologic study conducted for
the U.S. EPA by SMC Martin Consultants. Eldredge recommended a
detailed hydrogeologic assessment including construction of monitoring
wells in 20 locations.

Monitoring wells G 101 through G120 were constructed at the site during
April and May 1980. A geologic report was issued.

Monitoring wells G121, G122, and G123 were constructed at the site
during April and May 1982. Ten shallow leachate vents (SV-1 through
SV-10) and six deep leachate vents (DV-1 through DV-6) were installed
through the landfill in May 1982. A geologic report was issued.

The FPD developed a quarterly monitoring program, following
recommendations of the IEPA to meet U.S. EPA quality assurance
protocols. The system included quarterly and semi-annual analysis of
groundwater and surface water samples for water quality and water
pollution indicators (including VOC); chain-of-custody procedures were
followed, and field duplicates and blanks were collected for each
sampling round.

Monitoring wells G124 through G130 and shallow leachate vents SV-1 1
and SV-12 were constructed at the site during June 1984. A geologic
report was issued.
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TABLE 2-1

Summary of Previous Site Investigations
Blackwell Landfill NPL Site
DuPage County, Illinois

Year of
Activity

Agency, Author
onsultant Activity or Report

1985 DDRA DDRA was retained by the FPD to evaluate quarterly monitoring data
and to develop a plan for further monitoring and/or remediation
at the site.

1985 TSC In April 1985, ten new monitoring wells were constructed at six locations
(G131 through G136), eight deep leachate vents were installed (DV-7
through DV-14), and fourteen borings were completed through the
landfill. The monitoring well locations were selected to form well nests
at each location to allow sampling and water level measurement from
the upper and lower aquifers. A geologic and water quality report
was completed.

1986 U.S. ERA In March 1986, the Blackwell Site was evaluated using the Hazard
Ranking System (HRS). The site received a composite HRS score
of 35.57, with the following scores for each potential route:

Surface Water = 0.0
Air Route = 0.0
Groundwater = 61.54

1986 TSC In August, three additional lower aquifer monitoring wells were
constructed downgradient of the site (G137, G138, and G139). A
geologic and water quality report was completed.

1986 Booth & Vagt Characterization of a landfill derived contaminant plume in glacial
and bedrock aquifers. NE Illinois. Research Report 86-202, was
published by Water Resource Centers, University of Illinois
Urbana-Champaign, 87 p. The report presented a history and
hydrogeologic assessment of the site.

1987 Vagt Ph.D. dissertation at Northern Illinois University which included a
hydrogeologic and geochemical assessment of the landfill and
surrounding aquifers.

1988 Warzyn Response to Proposed NPL, DuPage County Landfill, Blackwell
Forest Preserve.
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TABLE 2-1

Summary of Previous Site Investigations
Blackwell Landfill NPL Site
DuPage County, Illinois

Year of
Activity

1989

1990

Quarterly
through
1990

June 1991

Agency, Author
Consultant
FPD/U.S. EPA

U.S. EPA

FPD/TSC

Warzyn

Activity or Report

Consent order signed.

Final listing on NPL.

A database containing all groundwater, surface water, leachate and
sediment sampling is updated after each quarterly sampling round. It
includes results of VOC analysis, inorganic analysis, and water level
measurements.

Field activities for the Remedial Investigation were begun.

Notes:
Abbreviations used in this list include:

Abbreviation Agency/Consultant
DDRA Dan D. Raviv and Associates, Millbum, New Jersey
Eldredge Eldredge Engineers and Architects, Downers Grove, Illinois
FPD Forest Preserve District of DuPage County
IEPA Illinois Environmental Protection Agency, Springfield, Illinois
ISGS Illinois State Geological Survey, Champaign, Illinois
TSC Testing Services, Inc., Carol Stream, Illinois
Warzyn Warzyn Inc., Addison Illinois

TABLE2-1.XLS JCQ/mls/jpr/JMW
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TABLE 3-1Leachate Elevation in
BlacU Landfill^ Site
DuPage County, Illinois

Vents

Landfill
Vent

—————jj :
13-Sep-91 j 22-Oci-91 ', 2-Dec-91 ; 2-Jan-92 ' 10-Feb-92 \ 9-Apr-92

' ' 1 ' !I

734.23
719.70
722.60
715.10
716.57
"rifU4~
749.38
709.66
709.74
_69O07_
^733793"

760.12
745.21
736.08
J700.ll
695.67
730.33
746.82
715.63
J71539.
726.11
743.43
695.48
711.77

734.48
719.80
723.02
715.63

728.88
709.75
709.80
69O26
"734^66
760.77
745.57
736.25
699.30
"69642

dry
718.79
715.54
716.90
72631

dry
695.82
711.82

735.39
719.77
726.13
718.57
718.79
73L07
729.64
709.93
709.89
691.45

734.92
719.86
725.52
718.56

734.78
719.81
725.51
715.42

734.74
719.75
726.32
716.19
719.94

760.75
753.61
737.01
702.91
696^50
725.31
739.06
716.87
719.26
727121
749.88
700.17
711.67

730.93
729.25
709.89
709.95
692^07.
733.41
760.68
752.46
737.14
702.41
696.08
724.46
718.66
717.07
719.55
"72635
749.60
698.86
711-91

730.73
728.99
709.76
709.85
691.96

760.74
751-84
736.86
70L83_
696.06
724.65
718.64
716.82
718.92
727721
750.07
697.92
711-84

729.06
709.71
709.78
692J>6
T5413
760.81
752.27
737.11
702J1
696725
725.07
718.66
717.67
720.44
^26787
749.80
707.95
711.82

Standard
Average 1 Deviation

734.76
719.78
724.85
716.58
71832_
728.02
732.53
709.78
709.84
69L40_

760.65
750.16
736.74
70L53_
696.16
725.96
726.77
716.60
718.4J_
7̂26768"
748.56
699.37
711.81

T3-1 Page'1



TABLE 3-2
Gas Flow Data - Bag Method
Blackwell Landfill NPL Site
DuPage County, Illinois

Gas Vent
Number

SV1
SV2
SV3
SV4
SV5
SV6
SV7
SV8
SV9
SV10
SV11
SV12
DV2
DV3
DV4
DV5
DV6
DV7
DV8
DV9
DV10
DV11
DV12
DV13
DV14

Time Required to
Fill Bag

No flow in 5 minutes
:06, :09, :08
No flow in 5 minutes
1:40,1:35,1:45
:30, 1:00. 1:30
No flow in 5 minutes
No flow in 5 minutes
:45, :45, :45
2:30, 2:45, 2:45
:25, :20, :32
:16, :18, :16
:40, :30, :30
No flow in 5 minutes
No flow in 5 minutes
No sample, could not open well
1:00,1:30,1:45
:40, :38, :32
:15, :20, :15
8 minutes
2:15,2:30,3:00
:35, :45, :38
No flow in 5 minutes
No flow in 5 minutes
:55, 1:05, :50
6 minutes

Diameter
of Well

(in.)
2
4
2
2
2
2
2
2
2
2
4
4
2
2

2
4
4
4
4
3
2
4
4
4

Note:
1. Three consecutive measurements of the time needed

to inflate 2ft. x 2 ft. plastic bag were recorded at each
gas vent.

T3-2.XLS SGW/jpr/MJS/JMW
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Table 3-3
Gas Flow Data - Pitot Tube/Magnehelix Meter Method
Blackwell Landfill NPL Site
DuPage County, Illinois

Landfill
Vent

Number
SV1
SV2
SV3
SV4
SV5
SV6
SV7
SV8
SV9
SV10
SV11
SV12
DV2
DV3
DV4
DV5
DV6
DV7
DV8
DV9
DV10
DV11
DV12
DV13
DV14

Gas Flow
Velocity

(fpm)
no flow

700
no flow

600
250

no flow
no flow

250
400
200
500
100

no flow
no flow
no flow

500
150
600

no flow
no flow

350
no flow
no flow

100
no flow

Gas Flow
Volume

(cfm)
no flow

15
no flow

13
5.5

no flow
no flow

5.5
8.7
4.4
11

2.2
no flow
no flow
no flow

11
3.3
13

no flow
no flow

7.6
no flow
no flow

2.2
no flow

Notes:
1. Gas flow is reported in feet per minute (fpm) by using a pilot tube

and a magnehelix meter.
2. Gas flow volume is calculated by multiplying the fpm measurement

by the cross-sectional area of the pipe in which it was measured.

T3-3.XLS SGW/jpr/MJS/JMW
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TABLE 3-4
Leachate Field Parameters
Blackwell Landfill NPL Site
DuPage County, Illinois

Landfill
Vent

Number

SV5
SV8
SV9
DV5

PH

6.82
6.47
5.65
7.08

Specific
Conductivity

«25oC

3,600
12,500
25,700
11,000

Temperature
(oC)

16.0
11.0
11.9
13.5

Color

Black
Dark Gray

Green
Gray

Odor

Leachate
Leachate
Leachate
Leachate

Turbidity

Moderate
Moderate

Very
Moderate

Notes:
1. pH is reported in Standard Units
2. Specific conductivity is reported in umhos/cm

T3-4.XLS JCQ/MJS/JMW
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TABLE 3-5
Well Construction Details
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

Monitoring Wells
G140S
G140D
G141D

Piezometers
P-l
P-2
P-3
P-4

Well
Completion

Date

06/18/91
06/16/92
06/18/91

06/03/91
06/03/91
06/04/91
06/04/92

Coordinates
North East

411911 1246049
413445 1246728
413456 1246740

413381 1247812
412223 1247745
412229 1247136
412233 1247745

Ground
Elev

703.40
702.90
705.60

714.30
696.50
704.20
708.80

T01C
Elev

705.50
705.55
708.15

717.30
699.12
706.58
711.32

Total
Depth

32.00
60.75
61.30

21.00
15.12
17.33
15.52

Well/Screen
Materials

304 S Steel
304 S Steel
304 S Steel

Sch 40 PVC
Sen 40 PVC
Sch 40 PVC
Sch 40 PVC

Screen
Length

5.00
10.60
10.30

5.00
5.00
5.00
5.00

Slot
Size

0.01
0.01
0.01

0.01
0.01
0.01
0.01
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Table 5-5

Summary of Metals Detected in Groundwater Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Sample
Designation

MCL/SMCL
BW-GWG 130-92
BW-GWG133S-01
BW-GWG 133S-02
BW-GWG 133S-92
BW-GWMW140S-01
BW-GWMW140S-02
Field Blanks
BW-GWFB01-01
BW-GWFB02-01
BW-GWFB03-01
BW-GWFB01-02
BW-GWFB02-02
BW-GWFB03-02
Bedrock Aquifer
BW-GWG128D-01
BW-GWG 128D-02
BW-GWG 133D-01
BW-GWG 11330-02
BW-GWG 135-01
BW-GWG 135-02
BW-GWG 136-01
BWJGWG136-02
BW-GWG 138-01
BW-GWG 138-02
BW-GWG 139-01
BW-GWG 139-02
BW-GWG140D-01
BW-GWG 140D-02
BW-GWMW141D-01
BW-GWMW141D-02

As
(ug/L)

50/

. ————— _ .

._ ———

-—

2

2.8

Co
(uglL)

— —— -

— - -

--- —— --

—— - -

Hg
(ug/L)

21

- —— -- —

-- - - - - —— -

Ni
(ug/L)

100/

- —

_ _ _ _ _ _ _

• -—

Zn
(ug/L)

/5000

16
12

18

———— ....

50 ^

115
22"

CN
(ug/L)

200/

—————

11

-----

Ba
(ug/L)

2000/
123
73
83
96
69
70

___ _ . _ . _ _ _ . _

79
71
86
96
28
57

209
117
89
86
65
97
76
71
84
83

Mn
(ug/L)

/50

52*
48

- — --

50*
13

107*

131*
63*'

12
15
J7

Fe
(ug/L)

/300

39

631*

277

955*

Ca
(US/L)

128,000
129,000
139,000
139,000
104,000
95,000

112,000
99,000
84,100
91,600
27,300
61,200
93,200
35,100
96,500

102,000
55,100
92,700

103,000
96,700

107,000
101,000

Mg
(ug/L)

73,600
59,800
65,900
66,600
47,300
46,600

45,600
49,500
9,030

44,300
9,370

44,100

. 3,890
48,700
52,300
43,000
64,100
46,500
48,300
47,400
51,000

K
(ug/L)

3,500

5,720
5,990

4,630

1,550
730
790

2,960

5,270
13,100
2,770

12,900
13,700

3,920

2,930

5,210

4,5(X)

Na
(uglL)

65,000
149,000
2 12, (MX)
226,000
30,600
25,500

2,540

2,740

35,600
36,3(X)

128,000
K)9,(MK)
35,600
2 1 ,900
29,500
30,200
46,(XX)
51.100
26,000
50,4<X)
49,6(X)
45, MX)
54,900
59,6(X)
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Table 5-5

Summary of Metals Detected in Groundwater Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Sample
Designation

MCL/SMCL
Outwash Aquifer
BW-GWG108-01
BW-GWG 108-02
BW-GWG 108-92
BW-GWG1 17-01
BW-GWG1 17-02
BW-GWG 11 7-91
BW-GWG118D-01
BW-GWG118D-02
BW-GWG118S-01
BW-GWG118S-02
BW-GWG1 19-01
BW-GWG1 19-02
BW-GWG121-01
BW-GWG121-02
BW-GWG121-91
BW-GWG122-01
BW-GWG122-02
BW-GWG123-01
BW-GWG 123-02
BW-GWG126-01
BW-GWG126-02
BW-GWG127-01
BW-GWG127-02
BW-GWG128S-01
BW-GWG 128S-02
BW-GWG 129-01
BW-GWG 129-02
BW-GWG 130-01
BW-GWG 130-02

As
(ug/L)

SO/

3.9

18.4
14.2

7
8.8
10.1
7.7

Co
(ug/L)

18

Hg
(ug/L)

21

0.29

Ni
(ug/L)

100/

66

74

55

Zn
(ug/L)

15000

12

99
10

35

123
124

20

14

17

CN
(ug/L)

200/

9

7

i 6

Ba
(ug/L)

2000/

82
64
67
95
73
92
88
85
88
105
632
291
29
23
29
70
78
47
38
95
89
166
142
102
123
66
15

129
117

Mn
(ug/L)

/50

124*
44

122*
28
76

1450*
4880*

19
49

226*
60*
30

484*
435*
304*
457*
109*
149*
128*
366*

Fe
(ug/L)

/300

1,350*
260

1,530*

644*

244
13,800*
17,800*

12,400*
8,260*

13,900*
23,700*

291*
3,350*

Ca
(ug/L)

152,000
124,000
126,000
118,000
102,000
116,000
88,600
92,700

137,000
169,000
171,000
160,000
75,900
72,500
72,900

112,000
117,000
113,000
124,000
111,000
122,000
166,000
157,000
159,000
170,000
130,000
269,000
144,000
122,000

Mg
(ug/L)

69,300
60,800
62,200
47,800
41,000
47,300
54,200
58,300
20,600
64,200
97,500
64,100
38,000
36,700
36,200
55,800
56,700
54,000
49,600
61,700
61,700
62,900
58,300
52,100
60,800
59,700

121,000
71,900
70,600

K
(ug/L)

3,120
3,260

3,660

3,700

960
41,300
8,290

2,700

3,650

2,290

4,870

5,070

3,710

4,170

3,440

Na
(ug/L)

15.500
14,900
32,100
22,900
31,500
64,900
64,600

176,000
28,500

50,900
69,800
29,800
17,600

109,000
104,000
43,200
25,200
26,200
44,400
84,000
53, 100
70,000
62,800
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Table 5-6

Summary of Organic Compounds Detected in Private Wells
Blackwell Landfill NPL Site
DuPage County, Illinois

S AMPLE

PW07-01
PW08-01
PW09-01
jpwn-oi

J>W13-m
PW 14-01

_
PW30-91

PW33J01
PV/35-01
PW39-01
PW41-01
PW42-01
PW42-91
PW5J-01
PW52-61

1,1-Dichloro-
ethane
(uglL)

0.8
0.7
0.6

1
0.8
0.8
1
1

0.8
0.8

_. __ .__.. — —

0.7
— . . . .

cis-1,2-
Dichloroethene

(uglL)

Benzene

(uglL)

—
-

2

._.. _. _ ..__ .._ -

1
1
1 _

0.6
1

0.8

— — -----

Dieldrin

(uglL)

4,4-DDE I Endrin I 4,4-uuu

(uglL) (ug/L) (uglL)

Cndrin
Aldehyde

(uglL)

0.01 0.009 0.014

0.003

0.006

Notes:1. This table presents all detected organic compounds in private well samples collected from the vicinity
of the Blackwell Landfill NPL Site.

2. Results are in ug/L.
3. Only samples in which organic compounds were detected are presented.
4. Samples with the extension "-9x" (e.g., PW42-91) are duplicate quality control samples. These quality control samples were collected to

monitor the consistency of field sampling procedures. The quality control samples were not used in the data sets for risk assessment

(Section 8).
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Table 5-5

Summary of Metals Detected in Groundwater Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Sample
Designation

MCL/SMCL
Background (Bedrock Only)

BW-GWG134D-01
BW-GWG134D-02
BW-GWG134D-91
Background Comparison Criterion
(Bedrock Only)

As
(uglL)

5(V

Co
(ug/L)

Hg
(ug/L)

2J

Ni
(ug/L)

100/

Zn
(ug/L)

/5000

CN
(ug/L)

200/

Ba
(ug/L)

2000/

34
23

39

Mn
(ug/L)

/SO

Fe
(ug/L)

/300

Ca
(ug/L)

16,200
44,100
14,700

60,300

Mg
(ug/L)

31,800
38,000
31,600

69,800

K
(ug/L)

3,920

6,750

Na
(ug/L)

18,000
17,200
17,300

35,200

Notes:
1. This table presents metal analytes detected in groundwater samples during the Blackwell Landfill RI/FS.
2. MCL/SMCL presents Maximum Containment Levels and Secondary Containment Levels as established by the U.S. EPA (11/91).
3. * Indicates the MCL or the SMCL has been exceeded.
4. Groundwater samples with designation BW-GWG134D were collected from well G134.
5. Samples with the extension "-9x" (e.g., GWG121-91) are duplicate quality control samples. These quality control samples were collected to monitor the consistency of

field sampling procedures. The quality control samples were not used in the data sets for risk assessment (Section 8).
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Table 5-7

Summary of Metals Detected in Private Well Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Parameter

MCL/SMCL
BW-PW30-91
BW-PW31-01
BW-PW32-01
BW-PW33-01
BW-PW34-01
BW-PW35-01
BW-PW36-01
BW-PW37-01
BW-PW38-01
BW-PW38-91
BW-PW39-01
BW-PW40-01
BW-PW41-01
BW-PW42-01
BW-PW42-9"r~
BW-PW43-01
BW-PW44-01
BW-PW45-01
BW-PW46-01
BW-PW47-01
BW-PW48-01
BW-PW49-01
BW-PW50-01
BW-PW51-01
BW-PW52-01

Al
(ugll)

/50

— . —

— - —

— . _

Sb
(ugll)

51

8.2*

... _..

As
(ugll)

50/
4.8

3.8
4.5

2.9
2.6

_. __

14.2
2.7

3.8
4.2

Cd
(ugll)

51

— - - - - I

_. —— ._

Cu
(ugll)
1300/

12

— - —

17

15

Pb
(ugll)

157

— • —

---—- --

86.4*
3.8

4.6
6.7

Ni
(ugll)
100/

• — • —

-- — -

Ag
(ugll)
/100

— -—

... ._ .._

1.2

Zn
(ugll)
/5000
64
76
49

62
14
39
53
84
69

115
147
12
68
22
115
181

U341
19

248
53

Mn
(ugll)

ISO
11

35

19
86 *
11
11

10
96 *
16
43

- •-- -\

- - —

11
10

22

Ba
(ugll)
2000/
126
73
123
65
83
69
103
90
135
133
115
128
125
125
158
69
99
99
88

[~ 96
71
87
98
126
129

Ca
(ugll)

107,000
76,400

118,000
82,700

122,000
76,500

105,000
105,000
110,000
109,000
118,000
114,000
118,000
104,000
111,000
95,700

101,000
UO.OOO1

101,000
106,000
82,800
93,800

102,000
103,000
105,000

Fe
(ugll)
/300
1,820 *
254
1,060 *
123
741 *

3,620 *
1,670 *
938 *

1,890 *
2,080 *
342 *

1,730 *
1,140 *
1,300 *
'17250 *
1,010 *
877 *

1,230 *
544 *
997 *

3,410 *
840 *
533 *
912 *

1,460 *

Mg
(ugll)

66,200
38,500
64,600
45,600
65,200
48,000
67,100
66,300
70,000
69,900
63,300
70,300
65,600
64,900
68,200
63,400
62,600
68,000
57,800
66,300
59,700
55,500
60,300

" 66,300
66,600

Background Sampling Locations
BW-PW20-01
BW-PW53-01
BW-PW54-01
BW-PW55-01

JBW-PW56-01 50* . __ . . .

2.1
U2.1

__ _ . ___ _ . ... _ ,

71.5
32

14

13 J

4.7

. . __ __ _ _ _ _ ___ _.. . _

24
59
17
11
71

39
14

16~
10

36
88

80
109

82,000
83,800

1220
95,800

110,000

3,120 *
2,030 *

69 *
1,390 *
1,150 *

52,900
49,900

54,000
62,700

K
{ugll)

2,620
7,720
3,630
5,970
3,220
3,240
2,950
2,990
2,420
2,440
4,170
3,360
5,95^
4,010
4,090
3,730
3,030
2,910
4,990
2,840
2,380
5,340
4,740
2,700
2,930

3,230
1,770

550
1,930
2,460

Na
(ugll)

52,800
18,300
65,500
21,800
85,100
43,200
63,400
66,400
50,300
50,700
78,200
67,600
91,600
60,600
61,000
24,100
57,400
51,900
47,600
63,400
19,500
32,300
50,700
59,600
57,100

32,400
10,300

200000
9,200

29,600
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Table 5-7

Summary of Metals Detected in Private Well Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Parameter

MCL/SMCL
BW-PW01-01
BW-PW02-01
BW-PW02-91
BW-PW03-01
BW-PW04-01
BW-PW05-01
BW-PW06-01
BW-PW07-01
BW-PW08-01
BW-PW09-01
BW-PW10-01
BW-PW11-01
BW-PW12-01
BW-PW 12-91
BW-PW 13-01
BW-PW 14-01
BW-PW15-01
BW-PW16-01
BW-PW17-01
BW-PW 18-01
BW-PW19-01
BW-PW21-01
BW-PW22-01
BW-PW22-91
BW-PW23-01
BW-PW24-01
BW-PW25-01
BW-PW26-01
BW-PW27-01
BW-PW28-01
BW-PW29-01
BW-PW30-01

Al
(ugll)

/50

Sb
(ugll)

51

As
(ugll)

SOI

4.1
i 4'5

3
5.7

3.2
5.2

3.5

5.6

Cd
(ugll)

51

0.37

0.87
0.59

0.21

Cu
(ugll)
1300/

10

19.5

12.5

Pb
(ugll)

\5I

Ni
(ugll)
100/

21.5

Ag
(ugll)
/100

Zn
(ugll)
/5000

140
140
31.5

72
47

13.5
400
85.5 *
129
17

10
211
130

Pi7.5
50
128
121
132
16

170
330
79.5
54
186
69

Mn
(ugll)

/50

60.5 *
70 *

69.5 *

28.5
56 *

68.5 *
58 *

72 *
74.5 *
16.5
25

19.5
47

22

10

Ba
(ugll)
2000/
50.5
50
54
62

72.5
79
84
130
132

120
92
105
98.5
100
98.5
63.5
74

55.5
59.5
60.5
80.5
84

83.5
116
122
92.5
76.5
82
132
67
119

Ca
(ugll)

75,300
78,100
77,500
88,000
94,800
99,400

105,000
116,000
116,000

i 105,000
111,000

rj 14,000
^~ 120,000

103,000
99,300

106,000
108,000
72,600
76,200
70,700

117,000
87,400
90,300

104,000
110,000
105,000
111,000
95,900

112,000
91,600

104,000

Fe
(ugll)
/300
822 *
592
780 *
481 *

6,998 *
798 *
733 *
1,970 *
2,340 *

266 *
1,670 *

30
1,050 *
1,050 *
1,070 *
1,010 *

28
118
553 *

1,160 *
456 *
35

1,320 *
1,340 *
1,840 *
2,100 *
1,790 *
3,050 *
1,300 *
2,290 *
919 *

1,890 *

Mg
(ugll)

48,200
48,700
49,100
52,500
59,700
60,300
64,600
72,400
77,100

64,900
56,100
60,100
62,300
68,300
70,000
54,100
55,200
41,900
44,400
42,400
60,900

. 49,500
50,400
63,700
61,400
54,900
58,900
64,700
65,000
61,500
65,100

K
(ugll)

2,230
2,600
2,600
2,920
2,710
2,800
2,940
2,930
2,840

490
2,380
3,920
3,170
3,200
2,860
2,860
3,010
2,930
3,010
3,010
3,000
3,540
3,760
3,680
2,460
2,300
3,030
3,660
3,750
2,950
2,690
2,610

Na
(ugll)

14,800
15,100
14,800
18,900
32,200
51,300
58,200
85,000
79,700
356000
57,200
63,200
80,200
80,900
62,500
65,400
87,400
83,900
38,300
41,600
39,400

111,000
64,300
65,900
58,100
56,100
57,200
77,200
39,000
55,900
24,500
53,100
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Table 5-7

Summary of Metals Detected in Private Well Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Parameter

MCL/SMCL
BW-PW56-91
BW-PW57-01
Field Blanks
BW-PWFB01-01
BW-PWFB02-01
BW-PWFB03-01
BW-PWFB04-01
BW-PWFB05-01
BW-PWFB06-01
BW-PWFB07-01

Al
(ug/l)

/50

56*

147

52

Sb
(ug/l)

51

As
(ugll)

SOI

Cd
(ugll)

51

0.64

Cu
(ugll)
1300/

13
18

Pb
(ugll)

\5I

Ni
(ugll)

100/

Ag
(ugll)
/100

Zn
(ugll)
/5000

71
22

Mn
(ugll)

/50
11
10

Ba
(ugll)
2000/
114
57

Ca
(ugll)

, 112.000
80,900

1,010

Fe
(ugll)
/300
1,190 *
1,230 *

30

• Mg
(ugll)

63,600
46,600

K
(ugll)

2,540
3,610

Na
(ugll)

29,500
19,600

Notes:
1. This table presents all metal analytes detected in private well samples collected in the vicinity of the Blackwell Landfill NPL Site.
2. MCL/SMCL presents Maximum Contaminant Levels and Secondary Maximum Contamiant Levels as established by the U.S. EPA (11/91).
3. * Indicates the MCL has been exceeded.
4. BW-PW09-01 and BW-PW54-01 were not included in the statistical analysis performed for the risk assessment

since these samples probably represent softened water (See Table L-4).
5. Samples with the extension "-9x" (e.g., PW42-91) are duplicate quality control samples. These quality control samples were collected to monitor the consistency

of field sampling procedures. The quality control samples were not used in the data sets for risk assessment (Section 8).

T5-7JOS JAH/jah/SGW/JMW/AAV
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Table 5-9

Sununary of Organic Compounds Detected In Sediment Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

VQCs
Vinyl chloride
Carbon disulfide
1 , 1 -Dichloroethane
SVOCs
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Butylbenzylphthalate
Ben/o(a)anthracene
Chrysene
bis(2-ethylhexyl)phlhalale
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g,h,i)perylene

Site Lakes
(Investigative)

SD02-01
Silver Lake

(uglkg)

130
99

57

73
60

SD03-01
Silver Lake

(uglkg)

78
140
450

1 170
h 2200
[ 1600

77
730
980

2000
2000
790
550
500
4400

SD04-01
Sand Pond

(uglkg)

5

3

SD04-91
Sand Pond

(uglkg)

5

3

SD05-01
Sand Pond

(uglkg)

5

Site Lakes
(Background)

SD01-01
Silver Lake

(uglkg)

120
too
45
64

51
84
67

Spring Brook
(Investigative)

SD08-01
Spring Brook

(uglkg)

370
310

ISO
210
1500
440
440

Spring Brook
(Background)

SD07-01
Spring Brook

(uglkg)

170
91

80

190
190
100

Notes:
1. This table presents all organic compounds detected in sediment samples collected during the Blackwell

Landfill Rl/FS.
2. Samples with the extension "-9x" (e.g., SD04-91) are duplicate quality control samples. These quality control samples

were collected to monitor the consistency of field sampling procedures. The quality control samples were not used in the data sets
for risk assessment (Section 8).

T5-9.XLS JAHyjah/SGW/JMW
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Table 5-9

Sundry of Organ* Compounds Detected in Sediment Sampies
Blackwell Landfill NPL Site
DuPage County, Illinois

Spring Brook
(Background)
' SD07-OT

Spring Brook
(uglktf

Spring Brook
(Investigative)

SD08-01
Spring Brook

Site Lakes
(Background)

SD01-01
Silver Lake

Site Lakes
(Investigative)

SD02-01
Silver Lake

(uglkg)

SD05-01
Sand Pond

(uglkg)

SD04-91
Sand Pond

SD04-01
Sand Pond

(uglkg)

SD03-01
Silver Lake

(uglkg)

Vinyl chloride
Carbon disulfide
l.l-Dichloroethane
syocs
A£enaphihene_ _ _ _ _
Fluorene _ _ _ _ _ _ _ -
Phenanthrene
Anthracene^ ..___
Fluoranthene _ _ _ _ _ _
Pyrene _ —
Butylbenzylphtha'at^
Benzo(a)anthLacene_ _.
Chrysene _ _ _ _ _ _ _
bis(2-ethyrhexyl)phthalate
Benzo(b)fluqranthene
Benzo(k)fluoranthene
Benzo(a)pyrene _..._
Indenod^.a-cdjpyrene^

ompounds detected in sediment samples collected during the B.ackwe.1

for risk assessment (Section 8).

T5-9.XLS JAH/jah/SGW/JMW

Page 1 of 1



Table 5-8a

Ambient Water Quality Criteria Calculations For Surface Waters
Blackwell Landfill NPL Site
DuPage County, Illinois

Metal

Copper
Copper
Copper
Lead
Copper
Copper
Lead
Zinc
Copper
Lead
Zinc

Sample

SW01
SW02
SW03
SW03
SW05
SWOT
SW07
SW07
SW08
SW08
SW08

Cone.
(ug/l)

21 *
25 *
16 * *
5.3 *
19
34
6.8
56
39

10.9
72

Ca
(mgll)

17.8
23.4
32.4
32.4
42.1 j
114 j
114
114
117
117
117

Mg
(mgll)

28.8
27.8
1.34
1.34
51.6
51.6
51.6
51.6
52.4
52.4
52.4

Hardness
(mgll)
163.0
172.9
86.4
86.4

317.6
497.1
497.1
497.1
507.9
507.9
507.9

AWQC VALUES

Acute .
(ug/l)
28.1
29.7
15.4
67.8
52.7
80.3
628.9
455.4
82.0

646.3
463.8

Chronic
(ugll)

18.0
18.9
10.4
2.6

31.7
46.5
24.5

412.5
47.4
25.2

420.1

Notes:
1. Amient Water Quality Criterion are hardness dependent values calulated as follows:

Hardness = 2.497[Ca] + 4.118[Mg]

EXP (a x LN (hardness) + b) where:

2. * - Value exceeded.

ACUTE CRITERION
Metal |
Cd
Cr
Cu
Pb
Ni
Zn

a
1.128
0.819
0.9422

1.273
0.846
0.8473

b
-3.828
3.688
-1.464
-1.46
3.3612
0.8604

CHRONIC CRITERION
a

0.7852
0.819
0.8545
1.273
0.846
0.8473

b
-3.49
1.561
-1.465
-4.705
1.1645
0.7614

T5-8A.XLS JAH/jah/jpr/JMW
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Table 5-11

Summary of Organic Compounds Detected in Surface Soil Samples
Blackwell Landfill NPL Site

Chemical

VOCs

1 ,1 ,1 -Trichloroethane

SVOCs

Phenanthrene __ _ ___ _
Anthracene
Fluoranthene
Pyrcne _ . _ _ . _
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
fndeno(T,2,3-cd)pyrene
dibenz(a,h)anthracene
benzo(ghi)perylene
Indeno( 1 ,2,3-cd)gyrene
Benzo(g,h,i)geryjene _
Carbazole
PCBs

Aroclor 1254

SSO 1-0.5
(uglkg)

- - - —

_ _. _.

56

SS01-0.5DUP
(uglkg)

— - - - - - — —

_ _..._ _.

47

SS03-0.5
(uglkg)

170

340
290
170
210

580
580
190

180
210

SS06-01
(uglkg)

- — —

— — -

SS07-01
(uglkg)

-• -

— - - -

SS07-91
(uglkg)

- ~ --

- — -

SS04-0.5
(ug/kg)

2

- - -

- -

background
SS05-0.5
(uglkg)

2

47

92
70
70

SS08-01
(uglkg)

Notes:
1. This table presents compounds detected in surface soil samples collected during the Blackwell Landfill Rl/FS.
2. Samples with the extension "-9x" (e.g., SS07-91) are duplicate quality control samples. These quality control samples

were collected to monitor the consistency of field sampling procedures. The quality control samples were not
used in the data sets for risk assessment (Section 8).

T5-11.XLS JAH/jah/SGW/JMW/AAV
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Table 5-10

Summary of Metals Detected in Sediment Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Parameter

Silver Lake (Background)
BW-SDOI-01
Silver Lake
BW-SD02-01
BW-SD03-01
Sand Pond
BW-SD04-01
BW-SD04-91
BW-SD05-OI
Pine Lake
BW-SD06-01
Spring Brook (Background)
BW-SD07-01
Spring Brook
BW-SD08-01

Al

(mglkg)

5.070

7,460
7,760

832
661

2.640

2.950

1.280

4,040

As

(mglkg)

3.6

4.8
5.5

3.3
3.7
3.5

9.4

I . I

5.1

Cd
(mglkg)

Cr

(mglkg)

9

11.6
10.2

5.8

5.7

17.8

Co

(mglkg)

4.9

8.6
9.3

6.2

2.2

5.7

Cu
(mglkg)

13.3

15.5
19.4

35.6

22.8

11.2

62.9

Pb
(mglkg)

10.7

11.3
24.1

2.5
3

14.5

11.4

7.4

28.3

Hg
(mglkg)

0.16

Ni
(mglkg)

9.8

11.3
10.2

8.1

K

(mglkg)

1.330

1.200
1,300

206
195
756

572

372

582

V

(mglkg)

15

21

Ba

(mglkg)

16.5

58.3
100

24.1
22.2
109

71.9

7.7

58.2

Mn
(mglkg)

390

589
338

147
163
694

283

135

282

Ca

(mglkg)

110,000

97,300
76.300

35,200
74,600
179,000

116,000

101,000

56,200

Fe
(mglkg)

13,100

16,100
16,500

3,230
5,060
10,900

12,900

4,470

12.500

Mg

(mglkg)

58,300

47.900
21.100

10.900
23.500
33,100

28,300

55,500

30,200

Zn

(ms/kg)

35

39.5
98.4

22.2
22.5
102

60.3

2 . . I

149

Notes:
1. This table presents all metals detected in sediment samples collected during the Blackwell Landfill RI/FS.
2. Samples with the extension "-9x" (e.g., SD04-9I) are duplicate quality control samples. These quality control samples were

collected to monitor the consistency of Field sampling procedures. The quality control samples were not used in the data sets
for risk assessment (Section 8).

T5-10.XLS JAH/jah/SGW/JMW/AAV
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Table 6-1

Summary of rny----~
RlackweULandflllNPL
DuW County, UUno.s

Chloromethane
Vinyl chloride
Chloroethane_____
Methylene chloride
Acetone______
Carbon disulfide

,1-Dtchloroethene
,1-Dichtoroethane
,2-Dichloroethene
,2-Dichloroethane
-Butanone________
.l.l-Trichloroethane
.2-Dichloropropane

Trichloroethene
Benzene _________
4-Melhy\-2-pentanone
Telrachloroethene
Toluene_____
Chlorobenzene
Elhylbenzene
Styrene_____
Total Xylenes_______
Dichlorodifluoromelhane
Dichloroletratluoroelhane
4-Ethyltoluene______
\ ,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene

ical and Chemical Properties of Chemicals of Potential Concern

NPL Site

~VVater~
Solubility
(mglLl

6.50E+03

"Henrys ua^
Constant

i>m-m3/'"0[
4.40E-02

Vapor
Pressure
'nunHg)_
4.31E+03

-^TOE^T
T^OE+O^

ITTSE^OT

"T52E+0^

TOOE+OO"
"^OOE+OO"

Retardation
Factor
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Table 5-12

Summary of Metals Detected in Surface Soil Samples
Blackwell Landfill NPL Site
DuPage County, Illinois

Parameter

BW-SSO 1-0.5
BW-SS01-0.5DUP
BW-SSO 1-1.0
BW-SS02-0.5
BW-SS02-1.0
BW-SS03-0.5
BW-SS03-1.0
BW-SS06-01
BW-SS07-01
BW-SS07-91
Background
BW-SS04-0.5
BW-SS05-0.5
BW-SS08-01

As
(mg/kg)

4.7
5.7
7

5.8
5.6
6.5
5.4
6.2
6.4
5.8

7.4
6.4
7.4

Ba
(mg/kg)

178
175
110
139

36.9
63.8
11.4
182
137
119

141
127
119

Ca
(mg/kg)

15,000
12,500
37,900
3,930

116,000
58,900
127,000
5,660
12,700
9,570

11,000
15,400
18,800

Cd
(mg/kg)

5.7
5.5
2.1

i 4.9
t 5.5

4.1
i

5.1

Cr
(mg/kg)

70.8
65.6
32
16
6.5
13.5
6.4
18.3
38.6
23.4

14.4
13.4
16.1

Co
(mg/kg)

10.8
8.3
8.9
9.6
5.6
6.3
5

16.5
11.1
10.5

8.7
11.1
10.8

Cu
(mg/kg)

58.9
55.5
39.2
12.1
13.5
16.2
12.6
16

23.5
16.2

17.2 ,
16.7
17

Fe
(mg/kg)

18,300
16,200

•20,400
16,200
14,400
16,500
12,800
24,300
22,600
20,300

19,300
18,700
21,900

Mn
(mg/kg)

389
383
478

1,160
560
596
309

1,570
848
776

928
966
840

Mg
(mg/kg)

5,750
4.210

21,100
3,750

56,800
34,000
70,400
4,870
9,100
7,300

8,080
10,600
13,100

Parameter

BW-SS01-0.5
BW-SS01-0.5DUP
BW-SS01-1.0
BW-SS02-0.5
BW-SS02-1.0
BW-SS03-0.5
BW-SS03-1.0
BW-SS06-01
BW-SS07-01
BW-SS07-91
Background
BW-SS04-0.5
BW-SS05-0.5
BW-SS08-01

Al Pb
(mg/kg) (mg/kg)
13,900 31.5
10,900 36.7
10,900 20.6
11,300 16.4
4,410 10.5

Hg
(mg/kg)

0.19
0.2
0.1
0.06
0.04

7,440 9.9
2,780 6.2
16,000 19.5
14,600 16.3
13,400 13.7

12,700 23.2
11,200 17.9
14,300 13.9

0.06

Ni
(mg/kg)

28.4
28.4
20.8
10.6

K
(mg/kg)

886
713

Se Ag Tl | V
(mg/kg) (mg/kg) ' (mg/kg) (mg/kg)

2.2 i 39
2 ! 26.8

793 1.1
940
645

10.8
5.4

21.8
22.2
19.1

15.9
12.9
21.9

979
642

0.68 26.4
24.9

2.2 11.9
20.7

Zn
(mg/kg)

150
140
103

53.3
28.9
46.4

; 27.8
1,710 36.3
1,650 35.1
1,610 31.8

1,820
1,530
2,160

25.7
22.7
35.7

79.8
81.4
65.1

73.9
56.7
61.5

Notes:
1. This table presents metals detected in surface soil samples collected during the Blackwell Landfill RI/FS.
2. Samples with the extension "-9x" (e.g., SS07-91) are duplicate quality control samples. These quality control samples

were collected to monitor the consistency of field sampling procedures. The quality control samples were not used
in the data sets for risk assessment (Section 8).
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Table 6-1

Summary of Physical and Chemical Properties of Chemicals of Potential Concern
Blackwell Landfill NPL Site
DuPage County, Illinois

COMPOUND

lndeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Dieldrin
4,4'-DDE
Endrin
4,4'-DDD
PCB
Endrin Aldehyde

MW

(glmole)
276
278
276

381
318

320
328
381

Water
Solubility
(mgIL)

5.30E-04
5.00E-04
7.00E-04

1.95E-01
4.00E-02

l.OOE-01
3.10E-02
1.95E-01

Density

(glee)

Henry's Law
Constant

(aim-m3lmole)
6.86E-08
7.33E-08
5.34E-08

4.58E-07
6.80E-05

7.96E-06
1.07E-03

Koc

(mllg)
2E+06
3E+06
2E+06

1700
4E+06

770000
530000

1700

LogKow

(mllg)
6.50
6.80
6.51

3.50
7.00
5.60
6.20
6.04

Vapor
Pressure
(mm Hg)

l.OOE-10
l.OOE-10
1.03E-10

1.78E-07
6.50E-06
2.00E-07
1.89E-06
7.70E-05
1.78E-07

Retardation
Factor

9601
19801
9601

11.2
26401

4621
3181
11.20

Footnotes;
a = value estimated using butylbenzylphlhalate
b = value estimated using 2,4-dichlorophenol
c = value estimated using benzene
d = value estimated using 2-naphlhylamine
e = value estimated using DOT
f = value estimated suing dieldrin
g = value estimated using diphenylamine
h = value estimated using diphenyl ether
i = value estimated using fluorene

Definitions of chemical properties:

Water solubility is the maximum concentration of a chemical that dissolves in pure water at a specific temperature and pH. Values are given for a neutral pH
and a temperature range of 20 degrees C. The rate at which a chemical is leached from a waste is a function of its solubility in water; more soluble
compounds are expected to be leached more readily than less soluble chemicals. The water solubilities presented in literature indicate that the volatile organic
compounds are more water soluble than most semivolatile organic compounds (e.g., PAHs and PCBs).
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Table 6-1

Summary of Physical and Chemical Properties of Chemicals of Potential Concern
Blackwell Landfill NPL Site
DuPage County, Illinois

COMPOUND

Phenol
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
4-Melhylphenol
Isophorone
2,4-Dimethylphenol
Naphthalene
4-Chloro-3-methylphenol
2- Methy (naphthalene
Acenaphthene
Dibenzofuran
Diethylphlhalale
Fluorene
N-nilrosodiphenylamine
Peniachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranlhene
Benzo(k)fluoranthene
Benzo(a)pyrene

MW

(g/mote)
94
147
147
108
108
138
122
128
143
142
154
170
222
116

266
178
178
778
202
202
312
228
228
391
391
252
252
252

Water
Solubility
(mg/L)

9.30E+04
7.90E+01
l.OOE+02
3.00E+04
3.00E+04
1.20E+04
4.60E+03 b
3.20E+01
3.85E+03
2.70E+01
3.42E+00
2.10E+01
8.96E+02
1.69E+00

1.40E+01
l.OOE+00
4.50E-02
1.30E+01
2.06E-01
1.32E-01

2.90E+00
5.70E-03
1.80E-03
2.85E-01 a
2.85E-01 a
1.40E-02
4.30E-03
1.20E-03

Density

(glee)
1.07
1.46

1.3
1.03
1.02
0.92
1.03
0.96

1.01
1.02
1.09
1.12

1.2

1.98
0.98
1.28
1.05
1.25
1.27

1.1

1.27
0.98
0.99

Henry's Law
Constant

(atm-m3/mole)
4.54E-07
2.89E-03
1.93E-03

4.95E-04

1.1 IE-03

9.20E-05

1.14E-06
6.42E-05

2.75E-06
1.59E-04
1.02E-03
2 QOC A*7

6.46E-06
5.04E-06

1.16E-06
1.05E-06

1.19E-05
3.94E-05
1.55E-06

Koc

(mllg)
14.2

1700
1700
500
500

42
649
47

712
4600

820
142

7300

53000
14000
14000

IT/WVI

38000
38000
2430

1E+06
200000

692
692

550000
550000
6E+06

Log Kow

(mllg)
1.46
3.60
3.60
1.97
1.97

2.36
3.45
3.10
3.43
4.00
3.51
2.50
4.20

5.01
4.46
4.45
5 4Lf\

4.90
4.88
4.15
5.60
5.61
4.91
4.91
6.06
6.06
6.06

Vapor
Pressure
(mm Hg)

3.4 IE-01
1.18E+00
l.OOE+00
2.40E-01
1.10E-01
3.80E-01
5.90E-02 b
2.60E-04
5.90E-02
5.90E-02 d
1.55E-03
2.00E-02 g
3.50E-03
7.10E-04

1.10E-04
6.80E-04
1.95E-04
1 /iAcr nc.OOt-05
5.00E-06
2.50E-06
8.60E-06
2.20E-08
6.30E-09
8.60E-06 a
8.60E-06 a
5.00E-07
5.10E-07
5.60E-09

Retardation
Factor

1.09
11.20
11.20
4.00
4.00

1.25
4.89
1.28
5.27
28.6
5.92
1.85

44.80

319.00
85.00
85.00

IfVM flft
229.00
229.00
15.58

8281.00
1201.00

5.15
5.15
3301
3301
33001
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Table 6-1

Summary of Physical and Chemical Properties of Chemicals of Potential Concern
Blackwell Landfill NPL Site
DuPage County, Illinois

C octanol
Kow = —————

C water

The Kow is ideally dependent only on temperature and pressure. It is a constant without dimensions, and is given in the form of its logarithm (o base ten. It is
useful as a means to predict soil adsorption, biological uptake, and biomagnification. Values are either determined experimentally, or arc estimated as
follows:

Kow = 4.5 - (0.75 * Log Water Solubility in mg/L)

Retardation factors are calculated using the following equation:

Rf= 1 + (pb/n) * Kd

Where

Pb = aquifer bulk density (g/cm3) assumed 1.8 g/cm3
n = total porosity of the aquifer, assumed 0.3 (unitless)
Kd = distribution coefficient (mL/g) is calculated as Koc * Foe

and

Foe = organic carbon content of soils, assumed Foe is 0.1%.
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Table 6-1

Summary of Physical and Chemical Properties of Chemicals of Potential Concern
Blackwell Landfill NPL Site
DuPage County, Illinois

Vapor Pressure (VP) provides an indiction of the rale at which a chemical in its pure slate volatilizes. Values are given for a termperature range of 20 to 30
degrees C. VP is a primary significance where environmental interfaces such as surface soil/air and surface water/air occur. Chemicals with higher vapor
prressures are expected to enter the atmosphere more readily than chemical with lower vapor pressures.

Density refers to the specific density of a compound relative to pure water, having a density of 1.00. Compounds (hat have low solubilities and with a density
greater than one would be expected to sink in water.

Henry's Law constant, or the compound's air-water partition coefficient, is important in evaluating air exposure pathways. Values for Henry's Law constants
were derived experimentally or estimated as follows:

VP(atm) x MW(g)
H(atm-m3/mole) = ----————————-

Water Solubility (g/m3)

Organic Carbon Partition Coefficient (Koc) is a measure of the tendance for organics to be adsorbed by soil and sediment, and is express as:

mg chemical adsorbed/kg organic carbon
Koc = -.-———--—-————.—————-—-———

mg chemical dissolved/liter of solution

The Koc is chemical specific and is largely independent of soil properties. In general, Koc is inversely related to its environmental mobility. Koc is either
determined experimentally or estimated as follows:

Koc = (-0.55 * Log Water Solubility in mg/L) + 3.64

The octanol/Water Partition Coefficient (Kow) is defined as the ratio of the equilibrium concentration C of a dissolved substance in a two-phase system
consisting of two largely immiscible solvents, in this case n-octanol and water:
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c Cover Repair
and Annual
Maintenance
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Table 6-1

Summary of Physical and Chemical Properties of Chemicals of Potential Concern
Blackwell Landfill NPL Site
DuPage County, Illinois

Values were obtained from the following sources:

U.S. EPA Superfund Public Health Evaluation Manual (SPEM), 1986

Vershueren, K. Handbook of Environmental Data on Organic Chemicals. Van Nostrand Reinhold Co., NY 1983

Weast, R.C. Handbook of Chemistry and Physics, 54th Edition. CRC Press, Cleveland, 1973
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TABLE 7-2
Potential ARARs
Blackwell Landfill NPL Site
DuPage County, Illinois

REQUIREMENTS

FEDERAL: LOCATION SPECIFIC ARARs

1 . Clean Water Act - Section 404

2. River Harbor Act - Section 10

3. U.S. Army Corps of Engineers Permit - Activities Impacting Wetlands

4. 40 CFR 6 - Protection of Floodplains

DU PAGE COUNTY: ACTION SPECIFIC ARARs

1 . DuPage County County wide Stormwater and Flood Plain Ordinanace

2. DuPage County Code - Chapter 36, The DuPage County
Water Supply and Distribution and Wastewater Treatment Ordinance.

STATE OF ILLINOIS : ACTION-SPECIFIC ARARs

1 . Illinois Solid and Special Waste Management Regulations (ISSWMR) -
IAC Title 35, Subtitle G, Chapter I, Subchapter i. Part 814 -
Standards for Existing Landfills and Units

2. IWPCR Part 304, Subpart A - General Effluent Standards,
Section 304. 101-304.141.

3. IWPCR Part 309, Subpart A - National Pollutant
Discharge Elimination Systems Permits, Section 309.101-309.191.

Alt. A AU.B Alt.C

X

X

X

X

X

Alt.D

X

X

X

X

X

Alt.E

X

X

X

X

X

Alt.F

X

X

X

X

X

X

X

X

X

Alt.G

X

Alt. H

X

X

X

X

X

X

X

X

X

Alt. I

X

X

X

X

X

X

X

X

X

Alt.J

X

X

X

X

X

X

X

X

X

Alt.K

X

X

X

X

X

X

X

X

X

Alt. L
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TABLE 7-2
Potential ARARs
Blackwell Landfill NPL Site
DuPage County, Illinois

REQUIREMENTS

STATE OF ILLINOIS : CHEMICAL-SPECIFIC ARARs

1 . Illinois Emission Standards and Limitations for Organic Matter -
IAC Title 35, Subtitle B - Air Pollution, Section 215.301.

2. Illinois Water Pollution Control Rules (IWPCR) - IAC Title 35,
Subtitle C, Chapter 1, Part 302, Subpart B - General Use Water
Quality Standards, Section 302.201 - 302.212.

3. Illinois Groundwater Quality Standards - IAC Title 35,
Subtitle F, Chapter I, Part 620, Groundwater Quality

4. IWPCR Part 303, Subpart B - Non-specific Water Use Designations,
Section 303.202 and 303.203.

FEDERAL : CHEMICAL-SPECIFIC ARARs

1. Safe Drinking Water Act of 1974 (SDWA) - Maximum Contaminant Lev
(40 CFR 141.1 1 - 141.16) and Maximum Contaminant Level Goals (40
CFR 141.50-141.51)

2. National Emission Standards for Hazardous Pollutants (NESHAPs)-
40 CFR 61

STATE OF ILLINOIS : LOCATION-SPECIFIC ARARs

1. Illinois Floodplains Construction Permits - Revised Statutes;
Chapter 19, Paragraph 65(f)

Alt. A

X

X

X

X

Alt.B

X

X

X

X

Alt.C

X

X

X

X

X

AH.D

X

X

X

X

X

Alt. E

X

X

X

X

X

AH.F

X

X

X

X

X

X

Alt.G

X

X

X

X

X

Alt. H

X

X

X

X

X

Alt. I

X

X

X

X

X

Alt.J

X

X

X

X

X

All. K

X

X

X

X

X

X

X

Alt. L

X

X
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TABLE 7-2
Potential ARARs
Blackwell Landfill NPL Site
DuPage County, Illinois

REQUIREMENTS

FEDERAL : ACTION-SPECIFIC ARARs

1 . Federal Water Pollution Control Act (Clean Water Act) - National
Pollutant Discharge Elimiantion System (40CFR 122 & 125),
Technology Based Effluent Limitations.

2. CW A - Water Quality Effluent Limitations (40 CFR 131)

3. CWA - Effluent Guidelines and Standards: Pretreatment Standards
(40 CFR 403)

4. Clean Air Act - National Ambient Air Quality Standards
(40 CFR 50 and 60)

5. Occupational Safety and Health Act - General Industry Standards
(40 CFR Part 1910)

6. Occupational Safety and Health Act - Safety and Health Standards
for Construction (40 CFR Part 1926)

7. American Council of Governmental Industrial Hygienists
Threshold Limit Values (TLVs)

8. U.S. Army Corps of Engineers (33 CFR 320) - Permit Program
Regulations, Permanent Discharge Structure

9. 40 CFR part 258 - RCRA Subtitle D, Section 6, sub-part F-
Closure and Post-Closure Care.

Alt. A Alt.B AH.C

X

X

X

X

X

Alt. D

X

X

X

X

X

Alt. E

X

X

X

X

X

Alt.F

X

X

X

X

X

X

X

X

X

Alt.G

X

X

X

X

X

AU.H

X

X

X

X

X

X

X

X

X

Alt. I

X

X

X

X

X

X

X

X

X

Alt.J

X

X

X

X

X

X

X

X

X

Alt. K

X

X

X

X

X

X

X

X

X

Alt. L

X

Notes:
1. See Table 7-1 for a Summary of Remedial Action Alternatives.
2. Alt. A = Remedial Alternative A
3. X = Potential ARAR
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TABLE 7-2
Potential ARARs
Blackwell Landfill NPL Site
DuPage County, Illinois

REQUIREMENTS

STATE OF ILLINOIS : ACTION-SPECIFIC ARARs (continued*

4. Illinois Pretreatment Regulations (IPR) - IAC Title 35,
Subtitle C, Chapter 1, Part 310, Subpart B - Pretreatment
Standards, Section 310.201-310.223, Subpart D - Pretreatment
Permits, and Subpart F - Reporting Requirements.

5. Illinois Effluent Guidelines and Standards - IAC Title 35,
Subtitle C, Chapter 1, Part 307, Subpart B - General and Specific
Pretreatment Requirements, Section 307. 1 101-307. 1 103.

6. Illinois Permits and General Air Pollution Regulations (IPGAPR) -
IAC Title 35. Subtitle B, Chapter 1, Part 201, Subpart C -
Prohibitions, Section 201.141-201.151, Subpart J - Monitoring and
Testing, Section 201.401-201.408. Subpart L - Continuous Monitoring,
Section 201.401-201.408.

7. Illinois Recommended Standards for Sewer Works - IAC Title 35,
Subtitle C, Chapter I, Part 370

Alt. A Alt. B Alt.C Alt. D Alt. E Alt. F

X

X

X

Alt.G

X

Alt. H

X

X

X

Alt. I

X

X

X

Alt.J

X

X

X

Alt. K

X

X

X

X

Alt. L
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TABLE 7-3

Potential TBCs
Blackwell Landfill NPL Site
DuPage County, Illinois

REQUIREMENTS

FEDERAL • CHEMICAL-SPECIFIC TBCs

1. Potential TBC - RCRA health-based "action levels" for individual
Appendix VIII hazardous constituents (July 27, 1990 Federal
Register - proposed RCRA Corrective Action regulations)

Alt. A

X

Alt. B

X

Alt.C

X

Alt. D

X

Alt. E

X

Alt. F

X

Alt.G

X

Alt. H

X

Alt. I

X

AH.J

X

Alt. K

X

Alt. L

X

Notes:
1. See Table 7-1 for a Summary of Remedial Action Alternatives.
2. Alt. A = Remedial Alternative A
3. X = Potential TBC
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PRIVATE WELLS

______Background______
BW-PW20-01 23-MAY-91
BW-PW53-01 19-DEC-91
BW-PW55-01 19-DEC-91
BW-PW56-01 19-DEC-91
BW-PW57-01 19-DEC-91

____Private Wells_____
BW-PW01-01 20-MAY-91
BW-PW02-01 20-MAY-91
BW-PW03-01 20-MAY-91
BW-PW04-01 20-MAY-91
BW-PW05-01 21-MAY-91
BW-PW06-01 21-MAY-91
BW-PW07-01 21-MAY-91
BW-PW08-01 21-MAY-91
BW-PW09-01 21-MAY-91
BW-PW10-01 21-MAY-91
BW-PW11-01 22-MAY-91
BW-PW12-01 22-MAY-91
BW-PW13-01 22-MAY-91
BW-PW14-01 22-MAY-91
BW-PW15-01 22-MAY-91
BW-PW16-01 22-MAY-91
BW-PW17-01 23-MAY-91
BW-PW18-01 23-MAY-91
BW-PW19-01 23-MAY-91
BW-PW21-01 23-MAY-91
BW-PW22-01 23-MAY-91

PRIVATEWEI.LS

Private Wells (cont.)
BW-PW23-01 24-MAY-91
BW-PW24-01 24-MAY-91
BW-PW25-01 24-MAY-91
BW-PW26-01 31-MAY-91
BW-PW27-01 31-MAY-91
BW-PW28-01 31-MAY-91
BW-PW29-01 08-OCT-91
BW-PW30-01 08-OCT-91
BW-PW31-01 08-OCT-91
BW-PW32-01 08-OCT-91
BW-PW33-01 08-OCT-91
BW-PW34-01 08-OCT-91
BW-PW35-01 09-OCT-91
BW-PW36-01 09-OCT-91
BW-PW37-01 09-OCT-91
BW-PW38-01 09-OCT-91
BW-PW39-01 09-OCT-91
BW-PW40-01 09-OCT-91
BW-PW41-01 09-OCT-91
BW-PW42-01 09-OCT-91
BW-PW43-01 09-OCT-91
BW-PW44-01 09-OCT-91
BW-PW45-01 09-OCT-91
BW-PW46-01 10-OCT-91
BW-PW47-01 10-OCT-91
BW-PW48-01 10-OCT-91
BW-PW49-01 10-OCT-91
BW-PW50-01 10-OCT-91
BW-PW51-01 10-OCT-91
BW-PW52-01 10-OCT-91

Table 8-1

Segregation of Samples for Risk Analysis

Blackwell Landfill Site
DuPage County, Illinois

SURFACE WATERS

Lake Background
BW-SW01-01 24-SEP-91

____Silver Lake_____
BW-SW02-01 24-SEP-91
BW-SW03-01 24-SEP-91
BW-SW12-01 19-JUN-92
BW-SW13-01 19-JUN-92

Sand Pond
BW-SW04-01
BW-SW05-01

23-SEP-91
23-SEP-91

Pine Lake
BW-SW06-01 23-SEP-91

Spring Brook Background
BW-SW07-01 24-SEP-91

____Spring Brook_____
BW-SW08-01 24-SEP-91

SEDIMENTS

Lake Background
BW-SD01-01 24-SEP-91

____Silver Lake_____
BW-SD02-01 24-SEP-91
BW-SD03-01 24-SEP-91
BW-SD13-01 19-JUN-92

_____Sand Pond_____
BW-SD04-01 23-SEP-91
BW-SD05-01 23-SEP-91
BW-SD14-01 19-JUN-92

_____Pine Lake_____
BW-SD06-01 23-SEP-91

Spring Brook Background
BW-SD07-01 24-SEP-91

____Spring Brook_____
BW-SD08-01 24-SEP-91

SURFACE SOILS

_____Background______
BW-SS04-0.6 30-JAN-92
BW-SS05-0.5 30-JAN-92
BW-SS08-01 18-JUN-92

______Landfill_______
BW-SS02-0.5 24-SEP-91
BW-SS02-1.0 24-SEP-91
BW-SS03-0.5 24-SEP-91
BW-SS03-1.0 24-SEP-91
BW-SS06-01 18-JUN-92
BW-SS07-01 18-JUN-92

Ditch
BW-SS01-0.5
BW-SS01-1.0

24-SEP-91
24-SEP-91

LANDFILL GAS

BW-LGAA-1-02
BW-LGDV-10-02
BW-LGDV-13-02
BW-LGDV-5-02
BW-LGDV-6-02
BW-LGDV-7-01
BW-LGDV-7-02
BW-LGSV-1-02

BW-LGSV-10-02
BW-LGSV-11-02
BW-LGSV-12-02
BW-LGSV-2-01
BW-LGSV-2-02
BW-LGSV-3-02
BW-LGSV^t-02
BW-LGSV-5-02
BW-LGSV-8-02
BW-LGSV-9-02

30-JUN-92
30-JUN-92
30-JUN-92
30-JUN-92
30-JUN-92
19-DEC-91
30-JUN-92
30-JUN-92
30-JUN-92
30 JUN92
30-JDN-92
19-DEC-91
30-JUN-92
30-JUN-92
30-JUN92
30-JUN-92
30-JUN-92
30-JUN-92

This table presents sample identifications and the date that each sample was collected at the site.
Data were segregated into logical groupings for risk assessment. Duplicate samples, field blanks and trip blanks are not included.
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TABLE 7-4

Water Quality Standards and Maximum Concentration Limits
of Chemicals Detected in Groundwater and Leachate
Blackwell Landfill NPL Site
DuPage County, Illinois

«

Chemical

Trichloroethene
Vinyl Chloride
Xylenes, Total
Zinc

Maximum (a)
Contaminant

Level
(MCL)
(ug/L)

5
2

10,000
5.000(i)

Maximum (b)
Contaminant

Level
Goal

(MCLG)
(ug/L)

..
--

10,000
--

Proposed
Maximum

Contaminant
Level
Goal

(MCLG)
(ug/L)

..
-
-
--

Potable (c)
Resource
Standard
(ug/L)

5.0
2.0

10,000
5,000

General (d)
Resource
Standard
(ug/L)

25
10

10,000
10,000

TBC (g)
RCRA

Corrective
Action
(ug/L)

3.0
--

70,000
--

Notes:
a) Safe Drinking Water and National Primary Drinking Water Regulations Primary and Secondary

Maximum Contaminant Levels-MCLs (40 CFR 141). Enforceable standards set as close to MCLGs
as feasible and are based treatment technologies and cost.

b) Non-zero Maximum Contaminant Level Goals (40 CFR 141.50) are included since they are referenced
as potential ARARs in the NCP. Non-enforceable health goals previously named RMCLs.

c) Potable Resource Groundwater Criteria (35 III. Adm. Code Section 620.410)
d) General Resource Groundwater Criteria (35 III. Adm. Code Section 620.420)
e) [ ] represents a proposed Maximum Contaminant Level.
0 The Maximum Contaminant Level for Chromium VI is 50 micrograms per liter (ug/L).
g) RCRA Corrective Action Levels presented in July 27, 1990 Federal Register (proposed rule). Values

presented are the lowest of the non-carcinogenic and 1x10-6 risk level carcinogenic values presented in
Appendices A-C of 40 CFR, Part 264.521 (proposed regulations.)

h) Action levels for lead and copper of 15 ug/L and 1,300 ug/L, respectively, were promulgated as part
of the National Primary Drinking Water Standards on June 7, 1991.

i) Secondary Maximum Contaminant Level (40 CFR 143.3).
j) Maximum contaminant levels effective until July 30, 1992 for all metals except lead, which is effective

until November 9, 1992.
k) Previous MCL; has been temporarily deferred.

JAW/mls/JMW/AAV
BW7-4.xls
6072100-159
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[fî ^^*^
rrSthvUoluene__—__

BenzoWpy^L.
flnd^S^teTcrrnrh^antr

12/2/93



TABLE 8-2

Summary of TICs Detected by Medium
Blackwell Landfill Site
DuPage County, Illinois

Leachate (14-58,000 ug/L)

Propyl-benzene
Ethyl methyl benzene(3)

Trimethylbenzene(4)

2-methyl-hexanoic acid
Trirnethylbicycloheptan-2-one
Dimethylcyclohexanemethanol
Benzeneacetic acid
Benzene propanoic acid(3)

Camphor
Methyl (methyl ethyl) cyclohexanone
1 - [2-(2-metboxy-1 -2-propanol
2(3H)-Benzothiazolone
Thiobismethane
Methylester acetic acid
Methylester butanoic acid
Cineole

Groundwater (2-110 ug/L)

2-(2-ethoxyethoxy)-ethanol
Hexanoic acid
5-methyl-2-furancarboxaldehyde
Dimethyl oxetane(2)

Methylpropylcyclohexane
Fluoranitrophenol
6-amino-hexanoic acid
n,n-diethyl-3-methyl benzamide
Trimethyl hydrazine

Private WeU Water (2-5 ug/L)

Methyl propyl cyclohexane
Dimethyl undecane

Sediment (310-870 ug/kg)

Benzopyrene
1 -phenyl-ethanone(3)

l,2-dicbloro-3-isocyanate benzene
Tetramethylbutylphenol
Dimetbyltetrasulphide
Trimethylpentylpbenol

Surface Water (4 ug/L)

Butoxymethyloxirane
Octanoic acid

Soil (110-270 ug/kg)

Hydroxybenzaldehyde
Benzene diol
1-phenyl-ethanone
Benzofluoranthene

FOOTNOTES:

1. This table provides a listing of TICs by medium. TICs identified as unknown were deleted
from this list

2. Whenever a TIC was detected more than once in a particular medium, the frequency of
detection was placed after the compounds name (e.g., (3) or 3 detects).

3. The concentration ranges of TICs within the medium are provided for comparative basis and
should not be construed as accurate, because they have not been verified by chemical specific
analysis.

4. Refer to Appendix B of this report for the concentrations of individual TICs detected within a
medium.

MWK/cas/JFK
(mad-408-2421
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Table 8-3
Chemicals of Potential Concern By Medium

Blackwell Landfill Site
DuPage County, Illinois

Analytes

METALS
Aluminum
Antimony
Arsenic
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Zinc
TIC GROUPS
Acids, cyclic
Acids, non-cyclic
Alcohols, cyclic
Alcohols, oxygenated
Ethers, cyclic
Amines
Benzenes, ethyl methyl
Benzenes, halogenated
Benzenes, oxygenated
Benzenes, propyl
Benzenes, dimethyl
Hydrocarbons, branched
Hydrocarbons, cyclic
Ketones, cyclic
Pyridines, substituted
Phenols, substituted
Phthalates
PAHs, non-TCL
Furans
Sulfides

LF
Gas

Private
Wells

X

X
X

X
X

X
X

SURFACE WATER
Silver Sand Pine
Lake Pond Lake

X

X X

X

X X X
i

X

X

X

!

SEDIMENT
Silver Sand Pine
Lake Pond Lake

X
X

X X X

X

x

X X

x !

i
———— 1 ———— 1 ————

I

X

SURFACE SOIL

Landfill Ditch

X
X

X

!

1

1

x i

Notes:
Refer to Section 8.2 of the RI report for a description of the method used to select chemicals of potential concern.
It should be noted that a chemical does not necessarily pose a health concern just because it was selected as a
chemical of potential concern. Rather, based on the chemical concentration, it was considered to be elevated above normal
levels for the area (i.e., background), and therefore was considered a chemical of potential concern to be evaluated
within the risk assessment Essential nutrients (calcium, magnesium, iron, potassium), even if elevated above background
concentrations, were not considered chemicals of potential concern because of their low toxicity. In addition, chemicals that
were detected only in quality control samples (i.e., field or trip blanks, or duplicates) were not selected as chemicals of potential
concern. The quality control samples were only used to validate the quality of the analytical data, but were not included in the
database for risk analysis.

Legend
LF-Landfill
TIC - Tentatively Identified Compound

MDUX/JOBS/6072100/ra3/CPC.XLS
jah/JAH/mwk
12/2/93 Page 2



Table 8-5
Page 2 of 2

Question

13. If you wade in the Blackwell Forest Preserve lakes,
how many hours, on average, do you wade
on a particular day?

14. How many days per year, on average, do you camp
in the Blackwell Forest Preserve?

15. How many days per year, on average, do you hike
or jog in the Blackwell Forest Preserve?

16. How many days per year, on average, do you fish
in the Blackwell Forest Preserve?

17. How many days per year, on average, do you eat
fish caught from Blackwell T

Statistical Summary

I Forest Preserve lakes?

NOTES:

Min

0

Max

11

Ave

0.25

Std.
Dev

1

Var

1

n

1134

UCL
Ave

0.29

UCL
95th%

1.89

Units

hours,

0

0

0

0

50

300

200

100

0.73

7.05

6.75

0.58

2.98

25.82

18.33

3.67

8.86

666.91

336.09

13.47

1134

1133

1132

1132

0.87

8.32

7.65

0.76

5.63

49.5

36.9

6.62

days/yr

days/yr

days/yr

days/yr

This table provides a statistical summary of the findings of the first seventeen (17) questions of the visitors activity assessment survey (Table 8-4). The 95% upper
confidence limit (UCL) of the 50th (average), and 95th percentile (%) values of the distribution of each value were calculated. The UCL average (Ave) values are used in
Table 8-15 to estimate central tendency exposure parameters. The 95th% UCL are used in Table 8-14 to estimate reasonable maximum exposure (RME) estimates.

It should be noted that the activity assessment survey was conducted to determine the time that visitors performed specific activities or frequented specific areas (e.g.,
landfill) which would bring them in contact with potentially contaminated media. The purpose of the survey was not to account for all of the activities that visitors spend
time performing within Blackwell Forest Preserve. However, information on the length of visits was used to estimate how long visitors breath potentially contaminated
air while on-site.

Min = Minimum reported value.
Max = Maximum reported value.
Ave = Arithmetic average of all reported values.
Std. Dev = Standard deviation of all reported values.
Var = Variance of all reported values,
n = Number of surveys responding to question.
UCL Ave = 95% Upper Confidence limit for the 50th percentile.

" ~ ~ " — —.r.A>ncft limit for the 95th percentile.



Table 8-5
Summary of Activity Assessment Results - Recreational Users

Blackwell Landfill Site
Dupage County, Illinois

Page 1 of 2

Question

1. How many persons are in your party?

2. How old are you?

3. Approximately how many years have you been coming
to tne Blackwell Forest Preserve?

4. How many days per year, on average, do you visit
the Blackwell Forest Preserve?

5. When you visit the Blackwell Forest Preserve,
what is the average number of hours you stay
on a particular day?

6. How many days per year, on average, do you use
the sled/tubing hill (Ml. Hoy), in the winter?

7. How many days per year, on average, do you use
the sled/tubing hill (Mt. Hoy), in the summer?

8. When you visit the Blackwell Forest Preserve
and use the sled/toboggan hill (Mt. Hoy) in
the summer or winter, what is the average number
of hours you use it on a particular day?

9. How many days per year, on average, do you boat
(for example, canoe, sail, row boat) in the
Blackwell Forest Preserve?

10. How many days per year, on average, do you swim
in a Blackwell Forest Preserve lake?

11. If you swim in the Blackwell Forest Preserve lakes,
on average, how many hours do you swim on a
particular day?

12. How many days per year do you wade
(at least knee deep), on average, in a
Blackwell Forest Preserve lake?

Statistical Summary

Min

1

10

1

1

1

0

0

0

0

0

0

Max

60

89

31

300

24

125

125

10

100

40

8

Ave

3.74

38.1

6.05

16.54

3.66

0.95

1.39

0.58

1.92

0.26

0.17

Sld.
Dev

5.62

14.07

5.94

33.24

3.01

6.43

7.11

1.3

6.66

2.07

0.82

Var

31.59

198.08

35.25

1104.72

9.05

41.4

50.53

1.69

44.4

4.28

0.67

n

1133

1124

1114

1133

1134

1134

1134

1133

1134

1134

1134

UCL
Ave

4.02

38.8

6.34

18.2

3.8

1.26

1.73

0.64

2.25

0.36

0.21

UCL
95lh%

13.0

61.2

15.8

71.2

8.61

11.5

13.1

2.72

12.9

3.67

1.52

Units

yrs

yrs

days/yr

hours/day

days/yr

days/yr

hours/day

days/yr

days/yr

hours/day

90 0.71 4.46 19.93 1134 0.93 8.05 days/yr



TABLE 8-7

Summary of Types and Sources of Fish
Consumed by Forest Preserve Visitors

Blackwell Landfill Site
DuPage County, Illinois

% of Fishermen
Fish Type Eating Particular Type

Bluegill 31%
Crappie 13%
Bass 38%
Catfish 30%
Trout 14%
Walleye 2%
Northern Pike 3%
Perch 1%
Carp 1%

Percentage of Fishermen
Water Body Consuming Fish from Water Body

Silver Lake 90%
Sand Pond or Pine Lake 17%
Spring Brook 6%

FOOTNOTES:

1. Based on the activity assessment, 47% of the people who visit the Blackwell Forest Preserve
fish. Of the 47% of people who fish in the preserve, 22% of fishermen consume some fish
caught in the forest preserve. The statistics presented apply for those persons who eat fish
caught from forest preserve water bodies.

2. The list of fish species is inclusive of all fish species mentioned within the activity
assessment as being consumed by fishermen.

MWK/ms/JAH
|mad-407-282b]
6072100/230



TABLE 8-6

Summary of Most Popular Recreational Activities'1'
Blackwell Landfill Site
DuPage County, Illinois

Activity Percentage

Auto Tour 1%
Hiking 57%
Camping 18%
Fishing 55%
Boating 12%
Dog Training/Walking 12%
Jogging/Roller Blading 13%
Bird Watching 18%
Picnicking 21%
Bicycling 21%
General Recreation (2) 15%
Swimming 4%
Winter Activities (3) 3%

FOOTNOTES:

1. The list of activities presented include those which were listed on the activity assessment as
one of the four most frequent activities tbat each survey respondent participated in when at
the forest preserve. The percentages provided represent an estimate of the proportion of
persons who partake in each activity on a regular basis when they visit the preserve.

2. General Recreation includes the following activities: sitting, sunbathing, reading, study,
volleyball, frisbee, baseball, photography, painting, leaf picking, meditation, necking (sex),
spying, moonbathing, yard games.

3. Winter activities include cross-country skiing, tubing, sledding, skating.

MWK/ms/JAH
lmad-407-282]
6072100/230



Table 8-9
Summary of Employee Survey Results

Blackwell Landfill Site
Dupage County, Illinois

Page 1 of 2

Question Statistical Summary

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

How old are you?
Approximately how many years have you been working
at the Blackwell Forest Preserve?
How many days/yr, on average, do you work at the
Blackwell Forest Preserve?
What is the average number of hours you work on a
particular day at the Blackwell Forest Preserve?
How many days per year, on average do you work on the
sled/tubing hill (Mt. Hoy), in the winter?

How many days per year, on average, do you work on the
sled/tubing hill (Mt. Hoy), in the other seasons?
When you work on the sled/toboggan hill (Mt. Hoy),
what is the average number of hours you work on it
on a particular day?

How many days per year, on average, do you use a boat
in the Blackwell Forest Preserve as part of your work
schedule?
How many days per year, on average, do you swim in a
Blackwell Forest Preserve lake as part of your
work schedule?
If you swim in the Blackwell Forest Preserve lakes, on
average, how many hours do you swim on a particular day?

How many days per year do you wade (at least knee

Min

19

1

1

1

0

0

0

0

0

0

0

Max

67

22

312

9

20

20

9

52

7

7

36

Ave

35.3

6.24

136

5.68

1.26

1.19

1.2

3.23

0.26

0.16

0.88

Std.
Dey

10.9

5.44

113

2.64

3.29

3.02

2.46

9.28

1.08

0.9

4.26

Var

119

29.6

12,755

6.96

10.8

9.1

6.06

86.2

1.17

0.81

18.18

N

80

80

80

80

81

81

81

81

81

81

81

UCL
Ave

37.3

7.25

157

6.17

1.87

1.75

1.65

4.96

0.46

0.328

1.67

UCL
95th%

56.7

16.9

358

10.9

7.72

7.12

6.03

21.5

2.38

1.93

9.25

Units

yrs

yrs

days/yr

hours/day

days/yr

days/yr

hours/day

days/yr

days/yr

hours/day

days/yr
deep), on average, in a Blackwell Forest Preserve
lake as part of your work schedule?



Date

TABLE 8-8

Example Employee Activity Assessment Survey
Blackwell Landfill Site
Dupage County, Dlinois

The information from this Activity Assessment is designed to determine how employees work within the Blackwell Forest Preserve. We
are interested in the approximate frequency and duration of the work activities you participate in at the Preserve. Therefore, the survey asks
for your responses in terms of "how many days (days/year)" and "how long (hours/day)". Please do not leave items blank, but put a zero in
the blank if you do not participate in the work activity. Please do not answer with a word (for example, yes) if a number is requested.

We appreciate the time you have taken to fill out the survey. You may drop the survey off at the park headquarters or mail it to:

Forest Preserve District of DuPage County
P.O. Box 2339
Glen Ellyn, Illinois 60138

We appreciate the time you have taken to fill out this survey.

Question

1. How old are you? ___

2. Approximately how many years have you been working at the Blackwell Forest
Preserve?

3. How many days/yr, on average, do you work at the Blackwell Forest Preserve.

4. What is the average number of hours you work on a particular day at the Blackwell
Forest Preserve?

5. How many days per year, on average, do you work on the sled/tubing hill (Mt.
Hoy), in the winter?

6. How many days per year, on average, do you work on the sled/tubing hill (Mt.
Hoy), in the other seasons?

7. When you work on the sled/toboggan hill (Mt. Hoy), what is the average number of
hours you work on it on a particular day?

8. How many days per year, on average, do you use a boat in the Blackwell Forest
Preserve as part of your work schedule?

9. How many days per year, on average, do you swim in a Blackwell Forest Preserve
lake as part of your work schedule?

10. If you swim in the Blackwell Forest Preserve lakes, on average, how many hours
do you swim on a particular day?

11. How many days per year do you wade (at least knee deep), on average, in a
Blackwell Forest Preserve lake as part of your work schedule?

12. If you wade in the Blackwell Forest Preserve lakes, how many hours, on average,
do you wade on a particular day?

13. How many days per year, on average, do you work in the campgrounds within the
Blackwell Forest Preserve?

14. How many days per year, on average, do you work on hiking trails in the Blackwell
Forest Preserve?

yrs

yrs

days/yr

hours/day

days/yr

days/yr

hours/day

days/yr

days/yr

hours/day

days/yr

hours/day

days/yr

days/yr

15. How many days per year, on average, do you participate in fish surveys at
Blackwell?

16. Please list in the order from most frequent to least frequent, the four most common
work activities you partake in while within the Blackwell Forest Preserve (for
example, landscaping, building maintenance, teaching, dock maintenance, patrol,
etc.).

Most 1
2'
3;

Least 4

days/yr

MWK/vlr/KJD/PJV/JFK
[mad-406-273oj
6072100/230



Table 5-3

Summary of Indicator Parameter Results
Blackwell Landfill NPL Site
DuPage County, Illinois

SAMPLES

Leachate
BW-LLDV5-01
BW-LLSV5-01
BW-LLSV5-91
BW-LLSV8-01
BW-LLSV9-61
BW-LLFB01-01
Groundwater
BW-GWG108-01
BW-GWG108-02
BW-GWG108-92
BW-GWG 117-01
BW-GWG 117-02
BW-GWG 117-91
BW-GWG 118D-01
BW-GWG118b-02
BW-GWG118S-01
BW-GWG 118S-02
BW-GWG1 19-01
BW-GWG119-02
BW-GWG 12 1-01
BW-GWG121-02
BW-GWG121-9r
BW-GWG 122-01
BW-GWG 122-02
BW-GWG123-01
BW-GWGT23-02~ ~" ~ ~" ~
BW-GWG126-01
BW-GWG 126-02
BW-GWG 127-01
BW-GWG 127-02
BW-GWG128D-01
BW-GWG 128D-02

.

Alkalinity

(mgIL)

3490
1680
1670
11600
22100

460
391
422
324
270
322
336
353

'434
446

~ "966
756
250
262
248
358
385
295
401
420
426
510
502
322
331

Chloride

(mgIL)

2170
338
335
1710
604

33
44
43
65
45
65
127
135
33
5

322
40

'~35 ~
29
35
94
128
58
38
216
177
72
39
65
69

Sulfate

(mgIL)

41

8
725
1190

198
151
160 n

156 ^
171 "
161
90
107
130
292
10
7

-- 73

67
72
132
137
656
127
142
145
138
166
127
126

Nitrate+Nitrite
Nitrogen

(mgIL)

0.06
0.2
0.18
3.18
2.71

1.27
1.63
1.62

~"~ OT07
"

0.22
0.07
6.55
6.36
0.03

0.72
0.5

0.76
" 0.61

6793
0.04
6.77
0,02
0.14

0.04

Nitrogen,
Ammonia

(mgIL)

395
35.3
33.8
464
434
0.1

0.12

0.38

28.1
3.46

1.08

Nitrogen,
Total Kjeldahl

(mgIL) •

320
68.9
78.6
910
822
0.29

0.66
0.69
0.64
6.3

0.91
0.28

"
0.51
1.09
1.12
41.1
3.7

0.21
0.34
0.18
0.1

0.23
0.46
0.24
0.27
1.79
1.82

0.15

Total Dissolved
Solids
(mgIL)

5690
1830
1840
12700
35200

846
652
650
672
584
652
648
680
670
844
1430
796
392
370
406
712
752
184
602
940
882
850
792
590
582

Page 1 of 6



Table 5-2a (continued)

SUMMARY OF LANDFILL GAS RESULTS
Blackwell Landfill NPL Site
DuPage County, Illinois

Compound

Freon 12
Chloromethane
Freon 114
Vinyl chloride
Chloroe thane
Freon 1 1
cis- 1 ,2-Dichloroethene
Freon 113
Acetone
Methylene chloride
trans-1 ,2-Dichloroethene
1 , 1 -Dichloroethane
1,1-Dichloroethene
2-Butanone
Benzene
1 ,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane
4-Methyl-2-pentanone
Toluene
Tetrachloroethene
2-Hexanone
Chlorobenzene
Ethylbenzene
Xylenes (total)
4-Ethyl toluene
1 ,3,5-Trimethylbenzene
1 ,2,4-Trimethylbenzene
1 ,4-Dichlorobenzene

LGSV-09-01
(ppbv)

3,100

7,800

12,000

13,000
2,200
2,600

28,000

88,000
11,000

2,100
6,100

LGTB-01-02
(ppbv)

6

85

6.5
63

LGFB1
(ppbv)

1,900
18

680

35
260

LGFB2
(ppbv)

19

140
37

24

2.8
16

Notes:
1. This table presents all VOCs detected in the landfill gas samples collected from the Blackwell Landfill NPL Site.
2. All results are in ppb volume to volume units.
3. Samples with the extension "-9x" (e.g., LGDV-07-91) are duplicate quality control samples. These samples were collected to monitor the consistency of field sampling

procedures. The quality control samples were not used in the data sets for risk assessment (Section 8).
Page 4 of 4
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Table 5-3

Summary of Indicator Parameter Results
Blackwell Landfill NPL Site
DuPage County, Illinois

SAMPLES

BW-GWFB01-01
BW-GWFB01-02
BW-GWFB02-01
BW-GWFB02-02
BW-GWFB03-01
BW-GWFB03-02
Private Wells
BW-PW01-01
BW-PW02-01
BW-PW02-91
BW-PW03-01 j
BW-PW04-01
BW-PW05-01
BW-PW06-01
BW-PW07-01
BW-PW08-7)1
BW-PW09-01
BW-PW 10-01
BW-PW 11 -01
BW-PW 12-01
BW-PW 12-91
BW-PW13-01
BW-PW 14-01
BW-PW15-01
BW-PW16-01
BW-PW 17-01
BW-PW 18-01
BW-PW19-01
BW-PW21-01
BW-PW22-01
BW-PW22-91
BW-PW23-01
BW-PW24-01
BW-PW25-01

Alkalinity

(mgIL)

— .....

332
331
329
338
349
360
369
389
387
389
370
370
382
380
383
383
384
389
261

f" 268
253
407
294
295
379
383
370

Chloride

(mg/L)

U— - - - - ——

8
11
11
33
72
106
126
182
175
185
138
111
145
146
139
141
158
161
78
80
79
186
117
117

139
107

Sulfate

(mg/L)

— • —

80
85
85
95
96
99
102
132
130
136
120
130
143
145 1
118
118
102
110
79
88
82
101
138
137
112
107
114

Nitrate+Nitrite
Nitrogen

(mg/L)

.

-----

- -

— —

0.92
6.21

4.13

— -

-

Nitrogen,
Ammonia

(mg/L)

0.15
0.11
0.11

0.24

......._

--

Nitrogen,
Total Kjeldahl

(mg/L)

0.14

0.16
0.12

—

- -

Total Dissolved
Solids
(mg/L)

24

444
478
458
558
620
656
728
900
882
916
780
740
822
842
782
796
794
824
524
538
518
878
690
756
786
804
766

Page 3 of 6



Table 5-3

Summary of Indicator Parameter Results
Blackwell Landfill NPL Site
DuPage County, Illinois

SAMPLES

BW-GWG128S-01
BW-GWG128S-02
BW-GWG 129-01
BW-GWG 129-02
BW-GWG130-01
BW-GWG 130-02
BW-GWG 130-92
BW-GWG133D-01
BW-GWG 133D-02
BW-GWG 133S-01
BW-GWG 133S-02
BW-GWG 133S-92
BW-GWG135-01
BW-GWG 135-02
BW-GWG 136-01
BW-GWG 136-02
BW-GWG 138-01
BW-GWG 138-02
BW-GWG 139-01
BW-GWG 139-02
BW-GWG 140D-01
BW-GWG 140D-02
BW-GWMW140S-01
BW-GWMW140S-02
BW-GWMW141D-01
BW-GWMW141D-02
Background (Bedrock Only)
BW-GWG134D-01
BW-GWG 134D-02
BW-GWG 134D-91
Background Comparison Criterion
(Bedrock Only)

Alkalinity

(mg/L)
417
497
321
357
489
487
489
20

I 258
343
295
311
74
294
194
46
353
359
329
352
364
380
371
377
364
386

148
204
149

352

Chloride

(mg/L)
45
59
148
129
166
112
113
269
216

i 247
413
413
79
35
70
55
91
97
13
105
89
73
51
34
110
107

3
3
3

6

Sulfate

(mg/L)
163
174
262
787
137
134
136 H

149
172
2J3 1
291
295
7
66
44
49
112
119
37
92
100
97
94
86
109
110

69
79
68

148

Nitrate+Nitrite
Nitrogen
(mg/L)

0.02
0.05

0.06
0.06
0.06
0.05
0.08
0.32
0.49
0.5
1.98

0.33
0.18
0.14
0.05
0.17

0.12
0.08

Nitrogen,
Ammonia

(mg/L)

0.25

0.22

3.31

0.94

0.1

0.1

0.16

Nitrogen,
Total Kjeldahl

(mg/L)
0.81
1.22
0.65
0.73
0.29

0.54
0.12
0.34
0.29
0.42
3.74
0.6

2.57
0.85

0.56

0.32

0.71

0.01

Total Dissolved
Solids
(mg/L)

750
882
948
1600
952
840
828
826
746
1080
1340
1320
260
400
404
226
708
662
428
610
650
602
556
518
680
674

218
332
236

550
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Table 5-3

Summary of Indicator Parameter Results
Blackwell Landfill NPL Site
DuPage County, Illinois

*—
Vivote Wells (Background)

BW-PW20-01
BW-PW53-01
BW-PW54-01
BV/-PW55-01
BW-PW56-01
BW-PW56-91
U\X7 PAX7*\T ftl

BW-PWFBOl-01
BW-PWFB02-01
BV/.PWFB03-01
BW-PWFB04-01
BW-PWFB05-01
BW-PWFB06-01
BW-PWB07-01
Silver Lake (Background)
BW-SW01-01
Silver Lake
BW-SV/02-01
uw <jwfrt-0i
Sand Pond
BW-SV/04-01
BW-SW04-91
BW-SW05-01
Pine Lake
BV/-SW06-01
Spring Brook (Background)
BW-SW7-01
Spring Brook
BW-SW08-01

Alkalinity

(mg/L)

342
331
351
353
354
347

~ 322

. .. _ , ...- - - - -

- - - - - - - - - -

126

125
120

224
223
226

105

312

307

Chloride

(mg/L)

55
" ~ 15

\4
15
68
68
26

- - - - - - - -

. - - - ~ -
. _ _ _ _ - -

31

28
28

72
1 71

71

1 44

721

599

Sulfate

(mg/L)

108

- - - - - -

- - - - - -

-
_ . _ . _ - - . .

- - - - - - -

45

51
51

107
103
108

41

230

1 226

Nitrate+Nitrite "T
Nitrogen

(mg/L)

- - . - - - -

0.09

. _ - . - - - - - - - - - - - -

0.04

- - _ . - - - - - . - -

. _ . _ _ - _ - - . - . -

15.5

14.8

Nitrogen,
Ammonia

(mg/L)

0.45
0.38
0.48
0.58
0.59
6.67

0.24
0.13
6.16
0.19
0.2

0.21

Nitrogen, T
Total Kjeldahl (

(mg/L)

0.36

0.28 '
0.51
0.5

0.66

0.14
6.17
0.12

0.26

1

1

M Total Dissolved
Solids
(mg/L)

604
484
554
514
692
686
482

22

202

244
248

496
458
432

220

1600
I

____ 1610 _____
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Table 5-3

Summary of Indicator Parameter Results
Blackwell Landfill NPL Site
DuPage County, Illinois

SAMPLES

BW-PW26-01
BW-PW27-01
BW-PW28-01
BW-PW29-01
BW-PW30-01
BW-PW30-91
BW-PW31-01
BW-PW32-01
BW-PW33-01
BW-PW34-01
BW-PW35-01
BW-PW36-01
BW-PW37-01
BW-PW38-01
BW-PW38-91
BW-PW39-01
BW-PW40-61
BW-PW41-01
BW-PW42-01
BW-PW42-91
BW-PW43-01
BW-PW44-01
BW-PW45-01
BW-PW46-01
BW-PW47-01
BW-PW48-01
BW-PW49-01
BW-PW50-01
BW-PW51-01
BW-PW52-01

Alkalinity

(mg/L)
369
349
374
365

1 389
390
326
409
352
417
295
409
412
402
402
399
412
411
402
404
372
401
407
383
410
353
369
389
399
399

Chloride

(mg/L)
156
104
140
71
118
117
26
138
48
177
88
149
152
125
127
146
148
158
120
119
58
132
137
111
146
42
80
117
135
121

Sulfate

(mg/L)
99
99
107
97
114
113
53
136
88
112
82
108
104

1" lib
108
145
111
144
115
115
101
111
109
101
113
95
94
95
116
113

Nitrate+Nitrite
Nitrogen

(mg/L)
0.03

Nitrogen,
Ammonia

(mg/L)

. ....... — _.._..

Nitrogen,
Total Kjeldahl

(mg/L)

0.53
0.39
0.3

0.64
0.35
0.61

0.14
0.38
0.4

0.32
0.33
0.27
0.33
0.3

0.36
0.41
0.45
0.54
0.53
0.56
0.46
0.52 '
1.01
0.73
1.09
0.78

Total Dissolved
Solids
(mg/L)

762
644
744
572
696
688
414
776
550
800
516
746
736
692
694
776
720
812
680
684
520
704
724
628
718
496
574
636
712
694
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Table 5-3

Summary of Indicator Parameter Results
Blackwell Landfill NPL Site
DuPage County, Illinois

SAMPLES

Field Blanks
BW-SWFB01-01
BW-SWFB02-01

Alkalinity

(mg/L)

Chloride

(mg/L)

Sulfate

(mg/L)

6

Nitrate+Nitrite
Nitrogen

(mg/L)

0.02

Nitrogen,
Ammonia

(mg/L)

0.13
0.23

Nitrogen,
Total Kjeldahl

(mg/L) •

0.87

Total Dissolved
Solids
(mg/L)

8

Notes:
1. This table presents a summary of leachate, groundwater, and private well indicator parameter results for the Blackwell RI/FS.
2. All concentrations are in mg/L.
3. Groundwater samples labeled BW-GWG134D were collected from well G134.
4. Samples with the extension "-9x" (e.g., PW42-91) are duplicate quality control samples. These quality control samples were collected to monitor the consistency

of field sampling procedures. The quality control samples were not used in the data sets for risk assessment (Section 8).
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Table 5-4

Summary of Organic Compounds Detected in Groundwater
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Vinyl chloride
Ciiloroethane
Carbon disulfide
1,1-Dichloroethane
1,2-Dichloroethene (total)
1 ,2-Dkhloroethane
1,1,1 -Trichloroethane
1,2-bichloropropane
trichioroethene
Benzene
Tetrachloroethene
Phenol
Pyrene
bis(2-ethylhexyl)phthalate
Di-n-octyl Phthalate

MCL
(ug/l)

2

70
5

200..._.._

5
5
5

~ 6 "~

Gl 17-02
(ug/l)

. _.

1

—

. — . ...-

"r |

G118D-02
(ug/l)

-._ , -

— - —

U.-. -_

— -- -- —

r P

G118S-01
(ug/l)

18*

6
46

1
1

- — -

— -

G118S-02
(ug/l)

4

7
120*

1
3

18*

"4

3

G 119-02
(ug/l)

15

2

2

--

G 126-02
(ug/l)

2
1

2

--

G 127-01
(ugll)

31 *

6
110*

2
13*

G 127-02
(ug/n
21 *

i
5

98*

2
10*

1

6

5
4
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Table 5-4

Summary of Organic Compounds Detected in Groundwater
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Vinyl chloride
Chloroethane
Carbon disulfide
1,1-Dichloroe thane
1,2-Dichloroethene (total)
1,2-Dichloroe thane
1,1,1-Trichloroethane
1 ,2-Dichloropropane
Trichloroethene
Benzene
Tetrachloroethene
Phenol
Pyrene
bis(2-ethylhexyl)phthalate
Di-n-octyl Phthalate

G128D-02
(ug/l)

3

G128S-01
(ug/l)

5 __
16
1

3

G128S-02
(ug/l)

8
24

5*

G 129-01
(ug/l)

5*

2

G 130-01
(ug/l)

15*

12*

G 135-02
(ug/l)

2

G134D-02
(ug/l)

2

G 136-02
(ug/l)

23

G 138-01
(ugll)

1

1
5*
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Table 5-4

Summary of Organic Compounds Detected in Groundwater
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Vinyl chloride
Chloroethane
Carbon disulfide
1 , 1 -Dichloroethane
1 ,2-Dichloroethene (total)
1 ,2-Dichloroe thane
1,1,1-Trichloroethane
1 ,2-Dichloropropane
Trichloroethene
Benzene
Tetrachloroethene
Phenol
Pyrene
b7s|2-ethylhexyl)phthaiate
Di-n-octyl Phthalate

G 138-02
(ug/l)

2
1

G 139-01
(ug/l)

-----

—~ 29*

G140D-01
(ug/l)

2
2

1
5*

—— —

G140D-02
(ugll)

3
3

G140S-01
(ug/l)

3
2

—

G140S-02
(ug/l)

6
5

1

G141D-01
(ug/l)

2

1

G141D-02
(ug/l)

1
2
2

3

Notes:
1. This table presents organic compounds detected in groundwater samples collected during the Blackwell Landfill RI/FS.
2. MCLs present Maximum Contaminant Levels as established by the U.S. EPA (11/91).
3. * Indicates an MCL exceedance.
4. Samples with the extension "-9x" (e.g., GWG121-91) are duplicate quality control samples. These quality control samples were

collected to monitor the consistency of field sampling procedures. The quality control samples were not used in the data sets
for risk assessment (Section 8).

H

Page 3 of 3



Table 5-2a (continued)

SUMMARY OF LANDFILL GAS RESULTS
Blackwell Landfill NPL Site
DuPage County, Illinois

Compound

Freon 12
Chloromethane
Freon Tl4
Vinyl chloride
Chloroethane
Freon 1 1
cis- 1 ,2-Dichloroethene
Freon 1 13
Acetone
Methylene chloride
trans- 1 ,2-Dichloroethene
1 , 1 -Dichloroethane
1 , 1 -Dichloroethene
2-Butanone
Benzene
i,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane
4-Methyl-2-pentanone
Toluene
Tetrachloroethene
2-Hexanone
Chlorobenzene
Ethylbenzene
Xylenes (total)
4-Ethyl toluene
1 ,3,5-Trimethyibenzene
1 ,2,4-Trimethylbenzene
1 ,4-Dichlorobenzene

LGDV-7dup-92
(ppbv)

1,400

250
9,900

15,000

2,400

6,900
........ ——

1,600

870
19,000
1,800

6,400
14,000
2,900
1,200
2,800
900

LGSV-01-01
(ppbv)

- —— -

11

._.

3.4

LGSV-10-01
(ppbv)

2,900

310
5,900

5,300

640

_. —— ._

3,300

21,000
2,600

5,500
11,000
14,000

560
1,000

LGSV-11-01
(ppbv)

5,500

630
11,000

24,000

2,600
13,000
1,700
1,500

4,800

14,000

23,000
7,300

4,500
9,700
1,400
630
1,300

LGSV-12-01
(ppbv)

180
330

3,900

1,800

130

. . . ._ — . _ . . _ _ .

97

190

63
6,900
6,500
1,200
730

1,700
360

LGSV-12dup-01
(ppbv)

280
410

5,000

2,200

160

130

240

69
7,700
7,200
1,200
710

1,700
290

LGSV-12dup-01
(ppbv)

280
410

5,000

2,200

160

130

240

69
7,700
7,200
1,200
710

1 ,700
290
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Table 5-2a (continued)

SUMMARY OF LANDFILL GAS RESULTS
Blackwell Landfill NPL Site
DuPage County, Illinois

Compound

Freon 12
Chloromethane
Freon 114
Vinyl chloride
Chloroethane
Freon 11
cis-1 ,2-Dich4oroethene
Freon 113
Acetone
Methylene chloride
trans- 1 ,2-Dichloroethene
1,1-Dichloroethane
1 , 1 -Dichloroethene
2-Butanone
Benzene
1 ,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane
4-Methyl-2-pentanone
Toluene
Tetrachloroethene
2-Hexanone
Chlorobenzene
Ethylbenzene
Xylenes (total)
4-Ethyl toluene
1 ,3,5-Trimethylbenzene
1 ,2,4-Trimethylbenzene
1 ,4-Dichlorobenzene

LGSV-12dup-01
(ppbv)

280
410

5,000

2,200

160

130

240

69
7,700
7,200
1,200
710

1,700
290

LGSV-02-01
(ppbv)

7,100
260
670

3,800

9,500

2,500
3,300
710

5,100
2,700

6,100

1,000
40,000
3,800

LGSV-02-02
(ppbv)

6,000
340
560

3,600

9.500

2.800
2,600
540

4,500
2,200

5,200

1,300
37,000
3,400

5,700
15,000
2,600
970

2,400

LGSV-03-01
(ppbv)

47

4.4

5.3

LGSV-04-01
(ppbv)

12,000

1,100
21,000

4 ,̂000

1,500
6,700
1,300
800
300

3,100

14,000

35,000
13,000

2,400
5,500
1,900
1,100
2,200

LGSV-OS-01
(ppbv)

190
2,900

200
850
250

130

140

9,000
120

160
4,300
10,000
3,100
1,200
2,500
210

LGSV-08-01
(ppbv)

9,400

730
15,000

23,000

17,000
2,300

1,600

24,000

92,000
10,000

3,700
10,000

800

Page 3 of 4



Table 5-2

Summary of Compounds Detected in Leachate
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

TC
(ug/L)

5,000
100,000
1,000

5,000

5,000

200

5,000

LLDV5-01
(ug/L)

19,100
45.7
320
7.00

272,000
144
34.0
69.0

182,000
396

467,000
2,860
2.00
186

409,000

1,070,000

55
1,480
7.00

LLSV5-01
(ug/L)

249
3.30
232

174,000

142,000
67.0

144,000
545

29.0
148,000

200,000

LLSV5-91
(ug/L)

280
5.90
228

178,000

144,000
52.4

148,000
504

27.0
150,000

207,000

LLSV8-01
(uglL)

8,400
45.2
612
26.0

1,680,000
22.0
215

2,120,000
30.0

4,010,000
30,600

233
557,000

30.0
733,000

436
60,500

LLSV9-01
(ug/L)

34.600

382
150

3,030,000
136
550
86.0

2,410,000
482

1,070,000
59,800

4.70
501

1,230,000
45.0

1,200,000
139
442

126,000
13.0

Notes:
1. This table presents all compounds detected in leachate samples collected during the Blackwell Landfill RI/FS.
2. TC values present U.S. EPA RCRA Toxicity Characteristic Regulatory Limits.
3. * Indicates regulatory limit has been exceeded.
4. Samples with the extension "-9x" (e.g., LLSV5-91) are duplicate quality control samples. These quality control

samples were collected to monitor the consistency of field sampling procedures. The quality control samples
were not used in the data sets for risk assessment (Section 8).

T5-2.XLS JAH/jah/SGW/JMW
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Table 5-2a

Summary of Landfill Gas Results
Blackwell Landfill NPL Site
DuPage County, Illinois

Compound

Freon 12
Chloromethane
Freon 11 4
Vinyl chloride
Chloroethane
Freon 1 1
cis-1 ,2-Dichtoroethene
Freon 113
Acetone
Methylene chloride
trans- 1 ,2-Dichloroethene
1,1-Dichloroethane
1 , 1 -Dichloroethene
2-Butanone
Benzene
1 ,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane
4-Methyl-2-pentanone
Toluene
Tetrachloroethene
2-Hexanone
Chlorobenzene
Ethylbenzene
Xylenes (total)
4-Ethyl toluene
1 ,3,5-Trimethylbenzene
1 ,2,4-Trimethylbenzene
1 ,4-Dichlorobenzene

LGAA-1
(ppbv)

- — - ——— -

—— - — —

LGDV-10-01
(ppbv)

210

600
4,300

15,000

2,600
780 1
490

—— _ —— .._. ——

18,000
590

31,000
17,000

2,600
^ 7,600

1,000
340
950

LGDV-13-01
(ppbv)

11,000
" 930~

1,200
5,800
630

13,000

1,600
15,000
1,600
790

9,200

-------- - - -

15,000
1,400

28,000
11,000

4,800
15,000
1,800
580

1,100

LGDV-05-01
(ppbv)

6,200

""'"420""
2,600

760

6,900

5,400
12,000
960
460

1,100
7,300

LGDV-06-01
(ppbv)

3,800
300
450

4,900
600

8,100

400
430

1,400

—

r 1,400

6,000
32,000

1,200

6,900
16,000
1,900
780

1,800
500

LGDV-07-01
(ppbv)

1,700

390
9,100

16,000

2,700

470

6,600
700

1,900

850
22,000
2,200

LGDV-07-91
(ppbv)

1,700
300
400

9,000

16,000

2,300

460

6,600
780

1,800

890
22,000
2,100

LGDV-07-02
(ppbv)

1,800

280
8,500

16,000

2,400

370

5,900

1,600

1,200
20,000

1,900

r

7,100
16,()<X)
3,600
1,6(X)
4,200
1 ,500
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Table 5-1

Summary of Maximum Detected Concentrations by Media
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Aluminum
Antimony
Arsenic
Barium
Cadmium (water)
Cadmium (soil)
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

III.GVV
Criteria
(ug/L)

50
2000

5

100
1000
650
3000
7.5

150
2

100

50
50

5000
200

MCL/SMCL

(ug/L)

150
67
50/

2000/
5/

100/

1300/1000
/300
157

/50
21

100/

50/
/100

21

/5000
200/

Ground
Water
<ug/L)

18.4
632

269,000

18

23,700*

121,000
4,880 *

0.29
74

41,300

212,000

124
11

Private
Well

(ug/L)

56
8.2
14.2
135

0.87

122,000

71.5
3,620 *
86.4*
77,100
96*

21.5
7,720

1.2
356,000

400

Surface
Water
(ug/L)

1,520
3.6

44

117,000

39
2,540

10.9
52,400

72
0.34 1

14,200

342,000

72
13

Leachate
(ug/L)

34,600

45.7
612
150

3,030,000
144
550
86

2,410,000
482

4,010,000
59,800

4.7
501

1,230,000

45
1,200,000

139
442

126,000
13

Sediments
(uglkg)

7,760

9.4
109

179,000
17.8
9.3

62.9
16,500

28.3
58,300

694
0.16
11.3

1,330

21
149

Surface
Soil

(uglkg)

16,000

7.4
182

5.7
127,000

70.8
16.5

58.9
24,300

36.7
70,400

1,570
0.2

28.4
1,820
2.2
2.2

0.68
39
150

Landfill
Gas

(PPB VIV)

Notes:
1. This table presents the maximum concentration of all compounds detected at the Blackwell Landfill by media.
2. MCL/SMCL presents Maximum Contaminant Levels and Secondary Maximum Contaminant Levels as established by the U.S. EPA (11/91).
3. ILL GW Criteria presents Potable Resource Groundwater Criteria (35 111 Adm. Code Section 620.410).
4. * Indicates regulatory limit has been exceeded for aqueous media.

T5-1.XLS JAH/jah/SGW/JMW/AAV
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Table 5-2

Summary of Compounds Detected in Leachate
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Vinyl chloride
Acetone
Carbon disulfide
1 , 1 -Dichloroethane
1,2-Dichloroethene (total)
2-Butanone
1 ,2-Dichloropropane
Trichloroethene
Benzene
4-Methyl-2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Phenol
bis(2-chloroethyl) ether
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
2,4-Dimethylphenol
Naphthalene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Dibenzofuran
DiethylphthaJate
Fluorene
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Di-n-butylphthalate

TC
(ug/L)

200

200,000

500
500

700

100,000

7,500

200,000
200,000

100,000

LLDV5-01
(ug/L)

49

3
7
55

27
28

49

130
400

940
4

5

10
960
34

33

LLSV5-01
(ug/L)

22

2

3

34
6

83
28
97
380

26

33
3
6

250
12

45

7.0
1.0
230
1.0
3.0
3.0
1.0
2.0

LLSV5-91
(ug/L)

11

2

15

1
33
8

96
26
92
360

16
5
30
2
7

85

10
43

8.0

260

3.0

1.0
2.0

LLSV8-01
(ug/L)

10,000

180
280

17,000

170
160

1,100

1,800

84
260

17,000

LLSV9-01
(ug/L)

4,000

160
480

3,700
89

720*
160
140
220

3,200

100
470
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Table 5-1

Summary of Maximum Detected Concentrations by Media
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Phenol
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
4-Meihylphenol
Isophorone
2,4-Dimethylphenol
Naphthalene
4-Chloro-3-methylphenol
2- Melhy Inaphthalene
Dibenzofuran
Diethylphthalate
Acenaphthene
Fluorene
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Bulylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-ethylhexyl)phihalate
Di-n-octyl Phthalate
Benzo(b)nuoranthene
Benzo(k)nuoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

III.GW
Criteria
(ug/L)

75
600

1

MCL/SMCL

(ug/L)

75
600

1

6

0.2

Ground
Water
(ug/L)

23

1

29*
4

Private
Well

(ug/L)

Surface
Water
(ug/L)

Leachate
(ug/L)

26
940
4
6

17,000
12
10

960
34
7
1

230

1
3
3
1

2

Sediments
(ug/kg)

78
140

450
170

2,200
1,600

77
730
980

1,500

2,000
2,000
790
550
500

4,400

Surface
Soil

(ug/kg)

170

340
290

170
210

580
580
190
180

210

Landfill
Gas

(PPB V/V)

7,300
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Table 5-1

Summary of Maximum Detected Concentrations by Media
Blackwell Landfill NPL Site
DuPage County, Illinois

Chemical

Dieldrin
4,4'-DDE
Endrin
4,4'-DDD
PCBs
Endrin Aldehyde

1II.GW
Criteria
(uglL)

2

0.5

MCL/SMCL

(uglL)

2

0.5

Ground
Water
(uglL)

Private
Well

(uglL)

l.OE-02
9.0E-03
1.4E-02
6.0E-03

3.0E-03

Surface
Water
(ug/L)

Leachate
(uglL)

Sediments
(uglkg)

Surface
Soil

(uglkg)

56

Landfill
Gas

(PPB VIV)

Page 3 of 4



TABLE 4-4
Vertical Gradients
Blackwell Landfill NPL Site
DuPage County, Illinois

WELL PAIR

G140S/G140D

G117/G141D

G128S/G128D

G133S/G133D

Vertical Gradient (ft/ft)
13-Sep-91 2-Jan-92 10-Feb-92 9- Apr-92 l-Jul-92

0.037

0.041

0.039

0.052

0.035

0.036

0.032

0.033

0.038

0.036

0.033

0.035

0.033

0.036

0.033

0.033

0.041

0.042

0.041

0.048

Standard
Average Deviation

0.037

0.038

0.035

0.040

0.003

0.003

0.004

0.009

Notes:
1. All vertical gradients are downward.
2. Groundwater Elevation Data contained in Appendix A2.
3. Vertical Gradient Calculations contained in Appendix I.

T4-4.XLS JCQ/MJS/JMW
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Table 5-1

Summary of Maximum Detected Concentrations by Media
BlackweU Landfill NPL Site
DuPage County, Illinois

Chemical

Chloromethane
Vinyl chloride
Chloroelhane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroe thane
1 ,2-Dichloropropane
Trichloroethene
Benzene
4-Methyl-2-pentanone
Tetrachloroelhene
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Dichlorodifluoromethane
Dichlorotetrafluoromethane
Trichlorofluoromethane
Trichlorotrifluoroelhane
4-Ethyltoluene
1 ,3,5-Trimethylbenzene
1 ,2,4-Trimethylbenzene

lll.GW
Criteria
(ug/L)

2

70
5

200
5
5
5

5
1000
100
700

10,000

MCL/SMCL

(ug/L)

21

51

70/
5/

200/
5/
5/
5/

5/
1000/
100/
700/

10000/

Ground
Water
(ug/L)

31 *
15

17*

1
8

120*
1

1
5*
18*
5*

12*

Private
Well

(ug/L)

1
2

Surface
Water
(uglL)

Leachate
(ug/L)

22

10,000
2

180
480

17,000

89
720
160

1,100
220

3,200
28
130
470

Sediments
(ug/kg)

5

5
3

Surface
Soil

(ug/kg)

2

Landfill
Gas

(PPB VIV)

930
21,000

630
17,000
2,800

2,600
46,300

9,200

1,400
28,000
2,700
6,000
17,000
92,000

160
7,900
17,000
12,000
1,200
200
250

14,000
1,900
4,300
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TABLE 4-2c
Summary of HELP Model Data
Model Simulation For Cover Soils Only (Refuse Layer Omitted)
Blackwell Landfill NPL Site
DuPage County, Illinois

Area
Designation

2

4

9

Area
(Sq. Ft.)

247,100

55,000

110,000

Slope
Layers 1*2

(%)

27

10

7

Number of
Layers

2

3

3

Layer Thickness (In.) ?
Vegelali\e

Layer

6

6

6

Soil
J

Layer

345

8

6

Soil
Layer

NA

140

96

Refuse
Layer

--

-

--

Average Annual Precipitation
Becoming Leachate

(In.)

3.84

5.03

5.59

(Cu. Fi.)

79,148

23,072

51,254

Notes:
1. See Figure 4-5
2. Input HELP default values for clayey sand (SC).
3. Input HELP default values for lean clay (CL).
4. Input HELP default values for well graded sand (S W).
5. Based on average layer thickness recorded on vent and piezometer installation logs.
6. Based on average annual precipitation of 35.37 inches.

T4-2C.XLS
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TABLE 4-3
Landfill Leakage Calculation - January 2 to February 10,1992
Blackwell Landfill NPL Site
DuPage County, Illinois

Grid*

A2
A4
A3
A6
A7
B2
B3
B4
B5
B6
B7
Cl
C2
C3
C4
C5
C6
C7
Dl
D2
D3
D4
D5
D6
D7
E3
E4
E5
E6
F4
F?
F6
OS
G6

Area of Grid Square
in Landfill

(sq ft)
1900
4900
45000
43750
3300
52500
47500
46550
62500
62500
18750
15750
52600
62500
62500
62500
62500
13750
29900
37500
43800
62500
62500
61000
2750
7200
61600
62500
56250
30000
62500
52000

. 47750
41400

Change
in Leachate

Elevation (ft)
-0.21
-0.1
-0.13
-0.05
-0.02
-0.21
-0.28
0.4
0.5

-0.11
-0.1
-0.4

-0.14
-1.5
0.2
0.5
0

-0.1
-0.63
-0.25
-3.14
-0.2
0.2
-0.4
•0,4
-1.5
-0.2
0.2
-0.3
-0.2
0.47
-0.03
-O.I

-0.94

Leachate Leakage*
from Grid (25% porosity)

(Cubic ft)
-100
-123

-1463
-547
-17

-2756
-3325
4655
7813
-1719
-469

-1575
-1841

-23438
3125
7813

0
-344

-4709
-2344

-34383
-3125
3125
-6100
-275

-2700
-3080
3125
-4219
-1500
7344
-390
-1194
-9729

Total Leakage = 74,000 cubic ft (Jan 2 to Feb 10,1992)
14,200 gallons per day

___________5.183,000 gallons per year__________

Notes:
1. Grid square locations indicated in Figure 4-6.
2. * Toul Leakage is the absolute value of the sum of the negative values minus the sum of the positive values.

T4-3.XLS
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TABLE 4-2a
Summary of HELP Model Data
Operations Phase
Blackwell Landfill NPL Site
DuPage County, Illinois

Period

1965-1967

1967-1973

1973-1975

Area
(Sq. Ft.)

1,442,400

1,442,400

1,442,400

Number of
Layers

1

1

2

Layer Thickness (In.)
Soil

Layer

NA

NA

96

Refuse

Layer i

62

217

372

Average Annual Precipitation
Becoming Leachate

(In.)

13.45

13.13

4.54

(Cu. Ft.)

1,616,266

1,578,661

545,615

Total Leachate Produced During Operations (1965-1975): 13,796,000 Cu. Ft.

Notes:
1. Input HELP default values for lean clay (CL).
2. Input HELP default values for municipal refuse.
3. Based on average layer thickness during the period of operations.



TABLE 4-2b
Summary of HELP Model Data
Sensitivity Analysis for Initial Soil Water Content (ISWC) of Refuse
Blackwell Landfill NPL Site
DuPage County, Illinois

Area
Designation

2

4

9

Area
(Sq. Ft.)

247.100

55,000

110,000

ISWC'
Variations

ISWC equal to FC u

ISWC @ 10% less than FC
ISWC 0.1 units less than FC

ISWC equal to FC
1SWC@ 10% less than FC
ISWC 0.1 units less than FC

ISWC equal to FC
ISWC @ 10% less than FC
ISWC 0.1 units less than FC

Average Annual Precipitation
Percolating to Bottom of Cover Soil

(In.)

3.25
2.35
0.51

4.53
4.08
2.99

4.94
4.38
3.10

(Cu.Fl.)

66,999
48,432
10,530

20,768
18,691
13,698

45,257
40,180
28,374

Notes:
1. See Figure 4-5
2. ISWC is the Initial Soil Water Content of the refuse layer.
3. FC is the Field Capacity of the refuse layer.
4. ISWC is set equal to FC by the HELP model.
5. Based on average annual rainfall of 35.37 inches.
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TABLE 4-1
Refuse Volume and Leachate Volume Calculation Data
Blackwell Landfill NPL Site
DuPage County, Illinois

Grid*

A2
A4
A5
A6
A7
B2
B3
B4
B5
B6
B7
Cl
C2
C3
C4
C5
C6
C7
Dl
D2
D3
D4
D5
D6
D7
E3
E4
E5
E6
F4
F5
F6
G5
G6

Area of Grid Square
in Landfill

(sq ft)
1900
4900

45000
43750
3300

52500
47500
46550
62500
62500
18750
15750
52600
62500
62500
62500
62500
13750
29900
37500
43800
62500
62500
61000
2750
7200

61600
62500
56250
30000
62500
52000
47750
41400

Top of Bottom of Thickness
Refuse Refuse Of Refuse

(ft MSL) (ft MSL) (fl)
735 708 27
722 700 22
718 700 18
710 695 15
732 695 37
735 708 27
740 705 35
735 700 35
765 704 61
750 691 59
732 691 41
727 710 17
729 708 21
732 712 20
736 705 31
765 70S 60
772 691 81
732 691 41
727 711 16
728 706 22
732 715 17
735 705 30
764 70S 59
750 695 55
732 691 41
728 708 20
728 708 20
755 715 40
732 692 40
721 708 13
736 715 21
724 693 31
731 710 21
718 700 18

Top of Leachate
Leachate Thickness
(ft MSL) (fl)

730 22
710 10
710 10
696 1
696 1
730 22
732 27
719 19
727 23
700 9
700 9
718 8
735 21
728 16
730 25
727 22
761 70
700 9
718 7
717 11
715 0
728 23
726 21
720 25
700 9
715 7
725 17
735 20
712 20
730 13
745 21
725 31
730 20
700 0

Leachale Volume
In Grid (25% porosity)

(Cubic fl)
10,450
12,250
112300
10,938
825

288,750
320,625
221,113
359375
140.625
42.188
31,500

276,150
250.000
390.625
343.750

1.093.750
30,938
52.325
103,125

0
359375
328.125
381,250
6.188
12.600

261.800
312,500
281.250
97,500

328.125
403.000
238.750

0

Leachate Volume
In Grid (35% porosity)

(Cubic ft)
14,630
17,150
157.500
15313
1.155

404,250
448.875
309.558
503.125
196,875
59.063
44.100
386.610
350,000
546,875
481.250
1331,250
43313
73.255
144375

0
503,125
459,375
533,750
8,663
17,640

366320
437300
393,750
136300
459375
564,200
334,250

0

Refuse Volume
In Grid

(Cubic fl)
51300
107,800
810.000
656.250
122,100

1.417.500
1.662,500
1,629,250
3,812.500
3,687.500
768.750
267,750

1.104.600
1.250.000
1,937.500
3,750.000
5,062,500
563,750
478,400
825,000
744,600
1,875,000
3.687.500
3355,000
1 12,750
144.000

1,232,000
2300,000
2.250.000
390,000
1312,500
1.612,000
1,002,750
745,200

Total Landfill Area =

Total Leachate Volume (25% porosity) =

Total Leachate Volume (35% porosity) =

Total Refuse Volume =
(Including inlenlratified daily cover) __ __

1,442,400
33

7,100,000
53,000,000
9,900,000

74,000,000
50.000,000

1.900,000

Square Feet
Acres
Cubic Feet
Gallons
Cubic Feet
Gallons
Cubic Feet
Cubic Yards

Notes:
1. Grid square locations indicated in Figure 4-3.
2. Assigned refuse thickness values are based on borings al leachale vent locations (Appendix D-4).
3. Refuse and leachale thickness data at each boring location is contained in Appendix H.

T4-1.XLS
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TABLE 4-2
Summary of HELP Model Data
Blackwcll Landfill NPL Site

DuPage County, Illinois

Area
Designation

1

2

3

4

5

6

7

8

9

10

Area
(Sq.Fl.)

15,400

247,100

176,800

55.000

95.800

61.850

387,400

133.450

110,000

159,600

Slope
Layers 1A2

(%)

2

27

27

10

11

13

13

5

7

35

Number of
Layers

5

3

4

4

4

5

4

3

4

4

Layer Thickness (In.) 3

Vegetative
Layer

6

6

6

6

6

6

6

6

6

6

Soi,3

Layer

78

345

123

8

156

42

91

39

6

26

Soil
Layer

39

NA

8

140

84

45

38

NA

96

123

Barrier
Layer

645

NA

NA

NA

NA

84

NA

NA

NA

NA

Refuse
Layer

726

662

490

312

240

156

345

208

372

375

Average Annu
Becoming
(In.)

3.62

3.25

3.71

4.53

3.69

4.14

3.81

4.11

4.94

3.68

al Precipitation
Leachale

(Cu. Ft.)

4,648

66,999

54,718

20,768

29,446

21,361

123,109

45,653

45,257

48,976

Weighted Average Annual Rainfall Becoming Leachale:
Total Annual Leachate:

Note.:
1. See Figure 4-5
2. Input HELP default values for clayey sand (SC).
3. Input HELP default values for lean clay (CL).
4. Input HELP default values for well graded sand (SW).
5. Based on average layer thickness recorded on vent and piezometer installation logs.
6. Based on average annual precipitation of 3S.37 inches.

3.83 In.
461,000 Cu. Ft.
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TABLE 3-13
Stream Gauge Data for Spring Brook, October 23,1991
Blackwell Landfill NPL Site
DuPage County, Illinois

North End of Spring Brook

Station

1
2
3
4
5
6
7
8
9
10
11
12

Depth of
Water

(ft.)

0.10
0.55
0.65
0.50
0.50
0.60
0.55
0.50
0.50
0.50
0.50
0.4

Revolutions of
Standard Meter

None
40
86
130
82
96
106
120
105
108
66
62

Elapsed
Time
(min)

2
2
3
3
3
3
3
3
3
3
3
3

Velocity
(fps)

None
0.74
1.07
1.59
1.02
1.18
1.30
1.47
1.29
1.33
0.82
0.77

Distance
Between
Stations

(ft.)

1

Area of
Station
(sq. ft.)

0.10
0.55
0.65
0.50
0.50
0.60
0.55
0.50
0.50
0.50
0.50
0.40

Flow
(cfs)

None
0.407
0.696
0.795
0.510
0.708
0.715
0.735
0.645
0.665
0.410
0.308

Total Discharge is 6.594 cfs.

Middle of Spring Brook

Station

1
2
3
4
5
6
7
8
9
10
11

Depth of
Water

(ft.)

0.40
0.60
0.70
0.72
0.85
0.82
0.80
0.68
0.55
0.40
0.30

Revolutions of
Standard Meter

None
11
25
42
41
53
48
45
41
29
13

Elapsed
Time
(min)

3
3
3
3
3
3
3
3
3
3
3

Velocity
(fps)

None
0.15
0.32
0.53
0.52
0.66
0.60
0.56
0.52
0.37
0.18

Distance
Between
Stations

(ft.)

2
2
2
2
2
2
2
2
2
2
2

Area of
Station
(sq. ft.)

0.80
.20
.40
.44
.70
.64
.60
.36
.10

0.80
0.60

Flow
(cfs)

None
0.180
0.448
0.763
0.884
1.080
0.960
0.762
0.572
0.296
0.108

Total Discharge is 6.053 cfs.
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TABLE 3-13
Stream Gauge Data for Spring Brook, October 23,1991
Blackwell Landfill NPL Site
DuPage County, Illinois

South End of Spring Brook

Station

1
2
3
4
5
6
7
8
9
10

Depth of
Water

(ft.)

0.50
1.30
1.92
1.65
1.20
0.80
0.60
0.35
0.20
0.20

Revolutions of
Standard Meter

27
24
44
29
26
10
10
10

None
None

Elapsed
Time
(min)

3
•3
3
3
3
3
3
3
3
3

Velocity
(fps)

0.347
0.311
0.553
0.371
0.335
0.141
0.141
0.141
None
None

Distance
Between
Stations

(ft.)

2
2
2
2
2
2
2
2
2
2

Area of
Station
(sq.ft.)

1.00
2.60
3.84
3.30
2.40
1.60
1.20
0.70
0.40
0.40

Row
(cfs)

0.347
0.809
2.120
1.220
0.804
0.226
0.169
0.098
None
None

Total Discharge is 5.79 cfs.

Notes:
1. Velocity is reported in feet per second (fps) calculated by.

Velocity = 2,18(R) + 0.2
Revolutionswhere R= Elapsed Time (seconds)

2. Area of the station is reported in square feet (sq. ft.) and calculated by multiplying
the depth of water by the distance between stations.

3. Row is reported in cubic feet per second (.cfs) and calculated by multiplying velocity by
area of the station.

T3-13.XLS SGWMr/mls/MJS/JMW
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TABLE 3-11
Private Well Field Parameters
Blackwell Landfill NPL Site
DuPage County, Illinois

Private
Well

Location

PW01
PW02
PW03
PW04
PW05
PW06
PW07
PW08
PW09
PW10
PW11
PW12
PW13
PW14
PW15
PW16
PW17
PW18
PW19
PW20
PW21
PW22
PW23
PW24
PW25
PW26
PW27
PW28
PW29

Specific
Conductivity Temperature

EH at 25 oC foO

7.29
7.34
7.57
7.28
7.37
7.72
7.53
7.81
7.51
7.46
7.60
8.50
9.42
8.11
8.32
8.09
7.92
7.65
8.13
8.92
8.48
8.36
7.44
7.05
6.67
7.12
7.24
7.17
7.26

782
785
796
949
1090
1187
1427
1415
1576
1247
1180
1339
1287
1321
1243
1291
650
705
633
649
1202
926
1057
1051
934
1314
1113
1090
1130

12.1
12.6
12.7
11.9
14.0
15.0
11.8
12.8
13.7
11.9
12.3
13.1
11.9
12.1
13.2
14.5
15.0
14.0
14.5
13.5
14.5
15.5
11.9
12.1
11.4
12.3
13.2
12.4
11.0

Notes:
1. pH is reported in Standard Units
2. Specific conductivity is reported in umhos/cm
3. Measurements shown were recorded at the completion of purging

Private
Well

Number

PW30
PW31
PW32
PW33
PW34
PW35
PW36
PW37
PW38
PW39
PW40
PW41
PW42
PW43
PW44
PW45
PW46
PW47
PW48
PW49
PW50
PW51
PW52
PW53
PW54
PW55
PW56
PW57

Specific
Conductivity Temperature

CH at25oC (oO

7.17
7.05
7.32
7.40
7.48
7.17
7.30
7.26
7.41
6.84
7.26
7.08
7.38
7.54
7.31
7.37
7.42
7.16
7.18
6.94
7.29
6.91
7.35
7.48
7.38
7.40
7.34
7.38

1210
800
1380
940
1500
950
1340
1320
1220
1350
1330
1410
1200
950
1200
1230
1200
1340
860
1040
1150
1270
1230
311
684
703
905
662

13.0
12.5
13.0
14.0
11.5
13.0
11.5
13.0
12.0
12.0
11.5
14.0
14.0
13.0
14.0
12.5
11.0
11.5
11.5
11.0
11.5
11.5
11.5
12.0
13.0
12.0
12.0
12.0

T3-11.XLS JCQ/MJS/JMW
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3-12Water Field Parameters
Blackwell Landfill NPL Site
DuPage County, Illinois

Specific
Conductivity Temperature

at25oC (o£l
Color.

swi
SW2 1
SW3
SW4
SW5
SW6
SW7
SW8

7.84
7.45
7.08
7.84 1
6.80
8.79
7.96
7.47

375
400
375 '
740
720
400
275
270

16.5 '
14.0
17.5
19.0
17.5
19.5
13.8
13.0

Clear
Clear

1 Light Brown
Clear
Clear

1 Clear
1 Light Brown
1 Light Brown

_i ————— - ————

None
None |
None
None
None

1 None
None
None

J ———— —

Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight

J —— ———

Notes:1. pH is reported in Standard Units
2. Specific conductivity is reported in umhos/cm
3. NM = Not Measured

JCQ/MJS/JMW
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-132

PW-133

PW-134

PW-135

PW-136

PW-137

PW-138

PW-139

PW-140

PW-U1

PW-142

PW-143

PW-144

PW-145

PW-146

PW-147

PW-148

PW-I49

PW-150

Distance
From Site

2200ftE-SE

1700ftS-SE

2800 ft S-SE

3200 ft S-SE

2800 ft S-SE

3000ftS-SW

4300 ft S-SW

3400 ft S-SE

3500 ft S-SE

4600 ft S-SE

4300 ft S-SE

4300 ft S

3400 ft S-SW

3500 ft S-SE

4800 ft S-SE

4300 ft S-SE

3500 ft S-SE

3800 ft E-SE

3800 ft S-SE

Date
Drilled

1967

1946

1942

1942

1947

1927

7/15/77

9/5/74

11/73

9/2/87

1946

1957

2/13/76

9/18/85

7/24/85

6/17/75

7/19/77

5/11/77

1955

Open or
Screened
Interval

118-165

70-109

95-121

98-122

67-135

60-100

65-115

68-122

61-120

74-80

65-120

103-125

50-125

65-115

75-120

115-165

T.D. 256

Formation

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Public

Well
Diameter
(in.)

5

4.75

4.5

4

5

5

5

5

5

4.75

4

5

5

5

5

5

5

10

Static
Water
Level
(ft below TOC)

75

5

30

30

12

40

18

50

IS

35

60

10

20

71.3

Pumping
Information

Pumped for 3 hrs at 8 gpm

Pumped for 2 hrs at 8 gpm

Pumped for 2 hrs at 8 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 1 hr at 30 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 4 hrs at 8 gpm

Pumped for 4 hrs at 25 gpm

Pumped at 10 gpm

Pumped for 1 hr at 10 gpm

Pumped for 2 hrs al 10 gpm

Pumped for 2 hrs at 10 gpm
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-I5I

PW-152

PW-153

PW-154

PW-155

PW-156

PW-157

PW-158

PW-159

PW-160

Distance
From Site

4800 fl S-SE

3500ftS-SE

4000 ft S-SE

4800flS-SE

3900 ft E-SE

3900flE-SE

3500 ft S-SE

3200 ft S

4600 ft S-SE

2500 ft NE

Date
Drilled

1957

1929

1957

1957

4/20/71

1949

1944

12/12/72

Open or
Screened
Interval

T.D. 123

66-274

119-136

94-130

82-104

65-108

105-160

Formation

Limestone & Shale

Limestone

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Home

Well
Diameter
(in.)

6

8

5

5

4

5

5

Static
Water
Level
(ft below TOC)

20

17

56

22

12

15

19

Pumping
Information

Yield 260 gpm

Pumped for 3 hrs at 12 gpm

Pumped for 3 hrs at 8 gpm

1. Information contained in this table was obtained from available water well logs.
2. Field investigations may show thai actual depth and other information vary from that presented.
3. Blanks indicate information was not available.
4. T.D. - Total Depth

T3-10.XLS VR/JAW/JMW
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-93

PW-94

PW-95

PW-96

PW-97

PW-98

PW-99

PW-100

PW-IOI

PW-102

PW-103

PW-104

PW-105

PW-106

PW-107

PW-108

PW-109

PW-IIO

PW-111

Distance
From Site

2000ftS-SW

1 mile W-SW

1 mile W-SW

1 mile W-SW

1 mile W-SW

3800 ft W-SW

1.2 mile S-SW

I.I mile S-SW

3400 ft S-SW

1.1 mile S-SW

1.2 mile W-SW

4700 ft S-SW

5000 ft S-SW

1 mile W-SW

4900 ft W-SW

1.2 mile W-SW

4000 ft S-SW

1.1 mile W-SW

I.I mile W-SW

Date
Drilled

12/17/84

1 1/6/72

7/27/73

1 1/6/72

3/21/78

1/12/73

9/1/78

11/14/84

9/29/87

1/19/77

11/13/87

7/15/76

4/2/75

6/29/76

1943

7/13/87

8/16/83

9/17/75

9/15/76

Open or
Screened
Interval

56-110

65-70

50-65

70-80

68-80

63-365

68-145

58-80

70-140

71-138

65-120

70-120

64-120

56-110

60-93

71-125

60-130

60-100

50-100

Formation

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Public

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Well
Diameter
(in.)

5

5

5

5

5

8

5

4.75

5

5

4.75

5

5

5

4.75

5

5

5

5

Static
Water
Level
(ft below TOC)

40

22

22

20

30

35

20

30

38

25

12

55

30

32

25

Pumping
Information

Pumped for 2 hrs at 1 5 gpm

Pumped for 8 hrs at 230 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 3 hrs at 14 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 8 gpm

Pumped for 4 hrs at 10 gpm
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-112

PW-113

PW-114

PW-II5

PW-II6

PW-II7

PW-1I9

PW-120

PW-121

PW-122

PW-123

PW-124

PW-125

PW-126

PW-127

PW-128

PW-129

PW-130

PW-I3I

Distance
From Site

1.1 mile W-SW

1.1 mileW-SW

I.I mile W-SW

1.1 mile W-SW

4900 ft SW

1.2 mile W-SW

4700 ft S-SW

4200 ft S-SW

1600 ft S-SW

1600 ft S-SW

900 ft S

2000 ft S-SW

1600 ft S

1700 ft S

2300 ft SE

3300ftS-SE

3200 ft S-SE

2100 ft SE

2200 ft E-SE

Date
Drilled

9/17/75

4/27/77

6/1/77

6/1/77

1982

3/11/87

11/14/86

5/40

1929

1964

1917

1946

1944

1949

7/22/77

1/3/89

7/31/86

10/20/71

1/30/73

Open or
Screened
Interval

60-100

42-100

58-100

63-110

59-120

64-155

72-105

55-82

60-77

65-125

87-126

112-180

118-185

74-110

105-130

Formation

Limestone

Limestone

Limestone

Limestone

Dolomite

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Public

Home

Home

Public

Home

Public

Public

Home

Home

Home

Home

Home

Well
Diameter
(in.)

5

5

5

5

10

5

5

4.5

4

5

7

4.75

5

8

5

5

5

5

5

Static
Water
Level
(ft below TOC)

32

30

50

60

25

30

14

15

12

14

18

35

80

80

40

10

Pumping
Information

Pumped for 1 h ra t lOgpm

Pumped for 2 hrs at 8 gpm

Pumped for 3 hrs at 8 gpm

Pumped for 3 hrs at 8 gpm

Pumped for 3 hrs at 50 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs

Pumped for 1 hr at 10 gpm

Page 7 of 9



TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-55

PW-56

PW-57

PW-58

PW-59

PW-60

PW-61

PW-62

PW-63

PW-64

PW-65

PW-66

PW-67

PW-68

PW-69

PW-70

PW-71

PW-72

PW-73

Distance
From Site

1 800 ft W-NW

1700ftW-NW

ISOOftW-NW

!600flW-NW

ISOOflW-NW

!600flW-NW

3IOOftW-SW

3IOOftW-SW

600 ft S-SW

2400 ft N-NW

3400 ft W-NW

4000 ft W

2200 ft N-NW

1900 ft N-NW

2 100 ft N-NW

1800 ft N-NW

1500 ft W-NW

3600 ft W-SW

5000 ft NW

Date
Drilled

8/22/78

10/31/78

JO/5/71

4/1/76

10/5/71

3/12/73

12/8/72

1947

9/28/72

9/17/73

1981

1 1/6/73

6/4/74

1/28/75

7/2/75

8/27/76

1 1/22/76

7/29/76

6/20/77

Open or
Screened
Interval

47-120

55-120

51-108

47-115

47-108

48-120

50-120

62-114

84-145

51-108

76-335

42-120

52-105

53-95

58-120

48-115

50-100

70-147

85-150

Formation

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Public

Home

Home

Home

Home

Home

Home

Home

Home

Well
Diameter
(in.)

5

5

5

5

5

5

5

4.5

5

5

15

5

5

5

5

5

5

5

5

Static
Water
Level
(ft below TOC)

10

25

10

15

12

30

120

18

50

90

10

10

20

40

75

Pumping
Information

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 4 hrs at 8 gpm

Pumped for 1 hr at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 24 hrs at 528 gpn

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 4 hrs at 30 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 4 hrs at 25 gpm
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-74

PW-73

PW-76

PW-77

PW-78

PW-79

PW-80

PW-81

PW-82

PW-83

PW-84

PW-85

PW-86

PW-87

PW-88

PW-89

PW-90

PW-91

PW-92

Distance
FromSiie

ImileNW

ISOOftW-NW

1000 ft N

ISOOftS-SW

l700ftS-SW

2400 ft W-SW

1700ftW-SW

1 mile W-SW

1200 ft SW

4 100 ft W-SW

3300ftS-SW

2200 ft W-SW

2800flS-SW

ISOOftS-SW

!200flS-SW

3800ftS-SW

1 mile SW

Date
Drilled

10/27/77

10/3/71

1 1/3/82

9/1/78

2/17/84

3/14/83

10/22/83

6/29/88

6/28/88

1939

2/17/70

5/10/78

1 1/24/75

10/6/77

8/18/87

11/4/86

Open or
Screened
Interval

83-120

46-108

65-118

39-130

58-130

53-80

60-100

50-100

50-135

55-90

43-120

67-120

55-145

52-98

56-160

Formation

Limestone

Limestone

Limsestone

Limestone

Sand & Limestone

Limestone

Limestone

Limestone

Sand & Limestone

Limestone

Limestone

Limestone & Shale

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Well
Diameter
(in.)

5

5

5

5

4.75

4.75

5

5

5

4.5

5

5

5

5

5

4.75

Static
Water
Level
(ft below TOC)

50

13

20

35

40

30

20

40

14

10

25

15

40

20

Pumping
Information

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 4 hrs at 10 gpm

Pumped for 4 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped at 8 gpm

Pumped for 2 hrs at 1 1 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-17

PW-18

PW-19

PW-20

PW-21

PW-22

PW-23

PW-24

PW-25

PW-26

PW-27

PW-28

PW-29

PW-30

PW-31

PW-32

PW-33

PW-34

PW-35

Distance
From Site

ISOOftW-NW

2IOOflW-NW

600ftW-NW

950 ft W-NW

H20ftW-NW

2000 ft NW

1800 ft W-NW

1450 ft W-NW

1200 ft W

1 150 ft W

1150 ft W

1150 ft W

1150 ft W

2000 ft W-SW

!550ftW-SW

1900 ft W-SW

2000 ft W-SW

4400 ft W-NW

5 100 ft W-NW

Date
Drilled

5/15/73

2/16/71

1968

10/18/82

8/25/69

8/25/69

8/11/72

1 1/6/73

9/12/72

12/4/74

3/29/73

1 1/6/72

4/15/75

10/31/86

6/16/72

8/7/73

1 1/5/82

4/26/85

9/15/76

Open or
Screened
Interval

48-118

48-110

68-95

64-135

61-105

60-100

58-110

55-135

53-105

58-130

44-115

50-99

46-120

56-145

45-120

48-118

70-160

84-130

Formation

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Well
Diameter
(in.)

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

4.75

5

Static
Water
Level
(ft below TOC)

10

15

15

15

15

15

30

15

10

28

40

25

20

65

Pumping
Information

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 4 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 12 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 25 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs al 10 gpm

Pumped for 2 hrs at 12 gpm

Pumped for 2 hrs al 10 gpm

Pumped for 2 hrs al 10 gpm

Pumped for 2 hrs at 10 gpm
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

well
Number

PW-36

PW-37

PW-38

PW-39

PW-40

PW-41

PW-42

PW-43

PW-44

PW-45

PW-46

PW-47

PW-48

PW-49

PW-50

PW-51

PW-52

PW-53

PW-54

Distance
Rom Site

5100 ft W-NW

5000 ft W-NW

1 mile W-NW

3400 ft NW

2200 ft N-NW

3800 ft N-NW

1300 ft W-NW

1300 ft W-NW

500 ft W

800 ft W

1600 ft W-NW

4300 ft W-NW

l700ftW-SW

3000ftW-SW

2000 ft W

2200 ft N-NW

2300 ft N-NW

5000 ft W

3700 ft W-NW

Date
Drilled

8/6/76

3/27/73

7/2/73

10/24/75

1 1/7/75

8/7/84

1957

1957

1968

7/29/77

5/15/73

5/27/74

8/40

1949

1949

9/2/75

inns
7/6/78

7/29/76

Open or
Screened
Interval

83-130

70-150

85-130

50-120

57-120

53-138

56-80

61-101

49-110

70-125

53-80

75-130

56-121

53-120

55-95

45-150

69-150

Formation

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Gravel & Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Home

Well
Diameter
(in.)

5

5

5

5

5

5

4

5

5

5

5

4.5

4

4

5

5

5

5

Static
Water
Level
(ft below TOC)

24

20

15

8

17

30

10

30

30

45

40

Pumping
Information

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 1 hr at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 12 gpm

Pumped for 2 hrs at 8 gpm

Pumped for 2 hrs at 8 gpm

Pumped for 2 hrs at 1 6 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 20 gpm

Pumped for 1 hr at 10 gpm

Pumped for 4 hrs at 1 5 gpm
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TABLE 3-9
Groundwater Field Parameters
Blackwell Landfill NPL Site
DuPage County, Illinois

Well No.

0138-01
G 138-02
G139-01
G 139-02
G140D-01
G140D-02
G140S-01
G140S-02
G141D-01
G 14 ID-02

PH

6.69
6.80
6.90
7.07
7.27
7.19
7.31
6.74
7.26
7.98

Specific
Conductivity

at 25oC

930
1130
1290
1250
1010
1110
990
985
1220
1230

Temperature
(oC)

12.5
10.5
10.0
9.5
12.0
11.0
12.0
9.5
11.5
11.5

Color

Clear
Clear
Clear
Clear
Clear

Cloudy White
Clear
Clear
Clear
Clear

Odor

None
None
None
None
None
None
None
None
None
None

Turbidity

None
None
None
None
None
Slight
Slight
None
None
None

Notes:
1. pH is reported in Standard Units
2. Specific conductivity is reported in umhos/cm
3. Measurements shown were recorded at the completion of purging
4. -01 indicates a Round I sample, -02 indicates a Round II sample.

T3-9JCLS JCQ/MIS/JMW
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TABLE 3-10
Water Supply Well Data from Private Wells in the Site Vicinity
Blackwell Landfill NPL Site
DuPage County, Illinois

Well
Number

PW-I

PW-2

PW-3

PW-4

PW-5

PW-6

PW-7

PW-8

PW-9

B-l

B-2

PW-10

PW-ll

PW-12

PW-I 3

PW-14

PW-I 5

PW-I 6

Distance
Rom Site

3040 ft N-NE

I300RE-NE

1200 ft E

800 ftE

SOftW

400 ft S-SW

500 ft S-SW

950 ft E-NE

ON SITE

ON SITE

ON SITE

!450ftN-NW

1500ftW-NW

1450ftW-NW

1300ftW-NW

!950ftN-NW

!550ftN-NW

!550ftN-NW

Date
Drilled

7/21/87

10/3/86

2/16/71

7/30/85

Prel957

2/17/84

10/14/74

4/22/75

1 1/30/72

6/2/75

1 1/27/73

5/15/73

3/21/75

5/19/72

2/8/72

6/28/72

5/15/73

Open or
Screened
Interval

57-145

124-180

129-257

60-135

55-80

82-150

99-190

20-65

63-130

62-120

60-120

60-118

61-100

61-120

48-118

Formation

Limestone

Limestone

Limestone

Sand

Gravel & Limestone

Limestone

Limestone

Limestone

Refuse

Refuse

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Limestone

Use of
Well

Home

Home

Home

Home

Home

Home

Gas Monitoring

Gas Monitoring

Home

Home

Home

Home

Home

Home

Home

Well
Diameter
(in.)

5

5

8

5

4.75

5

5

8

5

5

5

5

5

5

5

Static
Water
Level
(ft below TOC)

15

40

65

18

40

45

47

10

20

20

8

Pumping
Information

Pumped for 1 hrat 12 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 220 gpm

Pumped for 2 hrs at 1 5 gpm

Pumped for 4 hrs at 15 gpm

Pumped at 15 gpm

Pumped for 2 hrs at 10 gpm

Volume 7940 cu ft/day

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Pumped fpr 2 hrs at 10 gpm

Pumped for 2 hrs at 15 gpm

Pumped for 2 hrs at 10 gpm

Pumped for 2 hrs at 10 gpm

Page 1 of 9



TABLE 3-8
Water Elevation Data
Blackwell Landfill NPL Site
DuPage County, Illinois

Location
Number

G-135
G-136
G-137
G-138
G-139
G-140S
G-140D
G-14ID

P-l
P-2
P-3
P-4

Groundwater Elevation

13-Sep-91

687.86
685.75
687.91
687.99
688.02
689.44
688.47
688.20

<696.3
688.69
690.33
698.37

2-Jan-92

690.38
688.11
690.08
690.27
690.19
691.50
690.60
690.44

697.34
690.65
692.19
699.17

10-Feb-92

690.17
687.95
689.94
690.05
690.08
691.43
690.45
690.27

696.73
690.53
692.04
698.98

9- Apr-92

691.11
689.17
690.73
690.87
690.91
692.08
691.21
691.00

696.88
691.11
692.90
699.38

l-Jul-92

688.86
686.63
688.87
688.99
688.88
690.53
689.46
689.24

<696.3
689.60
691.38
698.37

Screened
Units

Dolomite
Dolomite

Sand/gravel/dolomile
Sill/dolomite
Sill/dolomite

Outwash aquifer
Dolomite
Dolomite

Outwash aquifer
Outwash aquifer
Outwash aquifer

Sand/sill above Yorfcville

Staff Gauge
Number

SG-1
SG-2
SG-3
SG-3R
SG-3RR
SG-3RR2
SG-4
SG-4R
SG-5
SG-6
SG-7
SG-7R
SG-8
SG-9

Surface Water Elevation

13-Sep-91

704.63
698.29
688.90

NI
NI
NI

688.83
NI

690.32
694.53
706.36

NI
690.26
690.55

2-Jan-92

704.55
698.10

Destroyed
691.22

NI
NI

Destroyed
NI

690.37
694.42
706.70

NI
690.32
690.61

lO-Feb-92

704.63
698.07

Destroyed
Destroyed

NI
NI

Destroyed
692.56
690.31
694.41

Destroyed
706.84
690.23
690.46

9-Apr-92

704.72
698.18

Destroyed
Destroyed

691.42
NI

Destroyed
693.10
690.38
694.50

Destroyed
706.91
690.28
690.58

l-Jul-92

704.39
697.93

Destroyed
Destroyed

Dry
690.19

Destroyed
691.66

MM
694.37

Destroyed
706.04
690.12
690.37

Location

Spring Brook-UpStrcam
Spring Brook-Mid-stream

Sand Pond
Sand Pond
Sand Pond
Sand Pond
Pine Lake
Pine Lake

DuPage River-Midstream
Spring Brook-Downstream

Silver Lake
Silver Lake

DuPage River-Downstream
DuPage River- Upstream

Notes:
1. NI=Not Installed
Z NM=Not Measured
3. SG-3 was replaced with SG-3R in Jan. 1992
4. SG-3R was replaced with SG-3RR in Apr. 1992

5. SG-3RR2 was installed further into Sand Pond to supplement
SG-3RR on July 2,1992

6. SG-4 was replaced with SG-4R in Feb. '92
7. SG-7 was resurveyed as SG-7R in Feb. '92

T3-8.XLS JCQ/MJS/JMW Page 2 of 2



TABLE 3-9
Groundwater Field Parameters
Blackwell Landfill NPL Site
DuPage County, Illinois

Well No.

0108-01
0108-02
G117-01
Gl 17-02
GU8EMH
G118D-02
GTflToT
G118S-02
GTT^OT"
G119-02
G121-01
0121-02
Gl2ToT
G122-02
G12TOT
0123-02
G12£OT
G126-02
G12TOT
G127-02
Gl28T>6l
G128D-02
G128S4T
G128S-02
G~l2lM)l~~
G129-02

pH

G133S-02
Gl34D-of
G134D-02
G13TOT"
0135-02
G13£OT
0136-02

Specific
Conductivity

at25oC

1170
1100
1130
_lllp_
1280
_U60_
930

_U60
2470
^290
710

^55_
1140
J270_
1020
1060
1540
1540
l3lO
J295_
1040
J060
1100
^430
1640
^060
1600
J350
1370
1440
1730

Temperature
(oC) Color

Light Brown
Light Tan

Clear
Clear
Clear
Clear
Clear

Light Tan
Clear

Light Brown
Light Brown

Clear
Clear

_Clear
LighTBrown

Clear
Clear
Clear
Clear

LightTan
Clear
Clear
Clear
Tan

Red-Brown
Red-Brown

"Light Brown
Tan
Clear

__ Clear
Tight Brown
Light Brown

Cloudy White
CloudyJWhite

Clear
Clear

CioudTWhlte
Clear

Odor

None
jlone^
None
JgS
None
J^one_
None
jeptic^
None
jeptic^
None
None
None
J^one
None
None
None
jtone
None
Septic_
None
None
None
gluSej
None
Stale
None
None
None
_H2S_
None
j^one
None
None
H2S

^ _ _ _ _ _ _
Dead organic matter
Dead organic matter

Turbidi

Page 1 of 2



TABLE 3-7
Hydraulic Conductivity Test Data
Blackwell Landfill NPL Site
DuPage County, Illinois

Monitoring
Well

G140S
G140D
G141D
G126
G130
G133S
G133D
G134
G136

Stratigraphic
Unit

Outwash Aquifer
Dolomite
Dolomite
Outwash Aquifer
Outwash Aquifer
Outwash Aquifer
Dolomite
Dolomite
Dolomite

Hydraulic Conductivity
(ft/min)

2.8E-02
5.8E-03
1.2E-02
5.3E-02
8.7E-02
1.2E-01
5.9E-02
4.3E-05
1.4E-05

(cm/sec)

1.40E-02
2.96E-03
6.10E-03
2.68E-02
4.42E-02
6.40E-02
2.98E-02
2.16E-05
7.10E-06

Notes:
1. Hydraulic conductivity testing is described in Section 3.
2. Bouwer and Rice (1976) method was used to analyze data.
3. Complete data listing and drawdown plots are contained in Appendix G.

T3-7.XLS JAW/PMS/JCQ/MJS/JMW
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TABLE 3-8
Water Elevation Data
Blackwell Landfill NPL Site
DuPage County, Illinois

Location
Number

G-lOl
G-102
G-I03S
G-103D
G-105
G-106
G-107S
G-107D
G-108
G-109
G-lll
G-113
G-U4
G-115S
G11SD
G-1I6
G-117
G-118S
G-118D
G-119
G-120
G-121
G-122
G-123
G-124
G-125
G-126
G-127
G-128S
G-128D
G-129
G-130
G-131D
G-132D
G-133S
G-133D
G-134

Groundwater Elevation

13-Sep-91

706.55
706.82
697.74
691.66
701.65
702.44
690.11
688.53
689.04
689.12
689.51
689.89
690.05
690.24
688.04
688.04
689.53
691.07
688.08
704.80
687.52
688.89
688.79
689.92
698.84
705.54
688.90
689.41
689.69
688.24
690.31
691.13
688.17
690.79
689.54
687.88
690.66

2-Jan-92

707.23
707.26
699.81
695.05
702.85
702.56
692.09
690.66
690.96
690.96
691.62
691.92
692.09
692.08
690.31
690.28
691.60
693.11
690.28
706.10
690.24
690.95
690.85
691.79
701.38
705.38
690.94
691.47
691.60
690.39
692.34
693.18
690.35
693.95
691.17
690.12
695.14

IO-Feb-92

706.92
706.95
699.52
694.74
702.74
702.43
691.93
690.53
690.86
690.83
691.41
691.73
691.87
691.93
690.09
690.09
691.43
692.90
690.13
705.66
690.11
690.82
690.70
691.65
700.51
705.30
690.82
691.30
691.44
690.22
692.17
692.93
690.19
693.67
691.02
689.91
694.73

9-Apr-92

707.41
707.11
699.83
695.31
702.88
702.77
692.53
691.25
691.47
691.45
692.18
692.51
692.70
692.74
690.93
690.84
692.17
693.78
690.94
705.93
691.04
691.44
691.43
692.43
701.52
705.29

NM
692.05
692.20
690.97
693.04
693.88
690.94
694.50
691.76
690.70
694.88

l-Jul-92

706.62
706.27
697.43
691.48
701.38
702.55
690.70
689.55
689.96
690.08
690.64
690.00
691.14
691.31
689.05
689.02
690.62
692.19
689.04
705.09
688.50
689.97
689.83
690.94
699.41
704.98
689.94
690.52
690.72
689.19
691.49
692.27
688.71
691.46
690.38
688.84
689.62

Screened
Units

Silt/sand above Yorkville
Sill/sand above Yorkville

Sill/sand (Yorkville)
Sand/clay (Malden/Tiskilwa)

Sill/sand/gravel above Yorkville
Silt/sand/gravel above Yorkville

Sand (Yorkville)
Sill/sand/gravel (Malden/Tiskilwa)

Oulwash aquifer
Outwash aquifer
Outwash aquifer
Outwaih aquifer
Outwash aquifer
Outwash aquifer

Sand/gravel (Malden/Tiskilwa)
Oulwash aquifer
Outwash aquifer
Outwash aquifer

Sill/clay (Malden/Tiskilwa)
Clay/sand (Yorkville)
Silt (Malden/Tiskilwa)

Outwash aquifer
Outwash aquifer
Outwash aquifer

Sill/sand above Yorkville
Sand/gravel above Yorkville

Outwash aquifer
Outwash aquifer
Outwash aquifer

Dolomite
Outwash aquifer
Outwash aquifer

Dolomite
Dolomite

Outwash aquifer
Dolomite
Dolomite
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TABLE 3-5
Well Construction Details
Blackwell Landfill NPL Site
DuPage County, Illinois

Well*

Monitoring Wells
G140S
G140D
G141D

Piezometers
P-l
P-2
P-3
P-4

Stratigraphy
at Screen

(USCS Classification)

F-C Sandy Gravel (GM)
Dolomite Bedrock
Dolomite Bedrock

F-C Sand amd Gravel (SP)
F-C Sand amd Gravel (SP)

F-Sand and F-C Gravel (SP-GP)
Clay, Silt, Sand, Gravel

(OL-CL,ML,SP-GM,SP-GP)

Screened Unit

Outwash Aquifer
Dolomite Bedrock
Dolomite Bedrock

Outwash Aquifer
Outwash Aquifer
Outwash Aquifer

Coarse grained material above Yorkville Till

Top of Seal
Depth

NA
41.5
44.4

9.0
3.5
6.0
54.4

Elev

NA
661.4
661.2

705.3
693.0
698.2
654.4

Top of Sand Pack
Depth

21.5
46.0
48.3

11.0
5.5
8.0
59.0

Elev

681.9
656.9
657.3

703.3
691.0
696.2
649.8

Screen Interval
Depth

24.9 - 29.9
47.5-58.1
51.0-61.3

13.0- 18.0
7.5- 12.5
10.0- 15.0
60.4 - 70.6

Elev

668.5 - 673.5
655.4 - 644.8
654.6 - 644.3

696.3-701.3
684.0 - 689.0
689.2-694.2
791.9-802.1

Notes:
1. F = fine, M = medium, and C = coarse
2. S & G = Sand and Gravel
3. Elevations measured in feet above mean sea level.
4. NA = Not Applicable, approximately 20 gallons of thick bentonite slurry were used as a seal

at G140S, above which a surface seal of cement-bentotite was used.
5. Complete Well Construction Details conatined in Appendices F-1 and F-2.

T3-5.XLS JCQ/MJS/JMW
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TABLEno"weH Development DataMonitoring Well u- rBlackwell Landfill NPL
County. Illinois

COMPLETION OF DEVELOPMENT
f

Not recorded

Slightly turbid

Clear

T3-6.XLS
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Table 8-9
Page 2 of 2

Question

12. If you wade in the Blackwell Forest Preserve lakes,
how many hours, on average, do you wade on a
particular day?

13. How many days per year, on average, do you work in the
campgrounds within the Blackwell Forest Preserve?

14. How many days per year, on average, do you work
on hiking trails in the Blackwell Forest Preserve?

15. How many days per year, on average, do you participate
in Fish surveys at Blackwell?

NOTES:

Statistical Summary

Min Max Ave

0 8 0.32

Std.
Dev

1.27

Var

1.62

N

81

UCL
Ave

UCL
95lh% Units

0.557 2.82 hours/day

0 200 10.2 24.5 602 81 14.7 58.4 days/yr

0 75 11.2 15.9 251 81 14.2 42.4 days/yr

0 50 1.14 5.99 35.9 81 2.25 12.9 days/yr

This tableprovides a statistical summary of the findings of the first fifteen (15) questions of the employee activity assessment survey (Table 8-8). The 95%
upper confidence limit (UCL) of the 50th (average), and 95th percentile (%) value of the distribution of each value were calculated. The UCL average (Ave) are
used in Table 8-15 to estimate central tendency exposure parameters. The UCL 95th% are used in Table 8-14 to estimate reasonable maximum exposure (RME)
estimates.

It should be noted that the activity assessment survey was conducted to determine the time that employees conducted specific work activities or frequented
specific areas (e.g., landfill) which would bring them in contact with potentially contaminated media. The purpose of the survey was not to account for all of the
work activities that employees spend lime performing within Blackwell Forest Preserve. However, information on the length of the work day were used to
estimate how long employees breath potentially contaminated air while on-site.

Min = Minimum reported value.
Max = Maximum reported value.
Ave = Arithmetic average of all reported values.
Std. Dev = Standard deviation of all reported values.
Vaf = Variance of all reported values.
n = Number of surveys responding to question.
UCL Ave = 95% Upper Confidence limit for the 50th percentile.
UCL 95th% = 95% Upper confidence limit for the 95th percentile.

JAII/ms/MWK/KJD
[mad-408-Ollg]
6072100/230



Page 1 of 1
TABLE 8-10

Summary of the Most Prevalent
Work Acti\1ties(l)

Blackwell Landfill Site
DuPage County, Illinois

Work Activity Category(1) Percentage'31

Enforcement/Patrol 21
Visitor Assistance 21
Grounds Maintenance 49
General Maintenance/Construction 54
Terrestrial Field Work/Surveys 25
Aquatic Field Work/Surveys 2.5
Diving/Swimming 1.2
Miscellaneous^ 2.5
Administration 16
Aquatic Maintenance 11

Footnotes:

1. The work activities presented were those which were listed on the employee activity
assessment as the most frequent duties conducted by preserve employees.

2. Work activities were grouped into categories for ease of presentation.

3. The values represent the percentage of workers which stated on their survey that the
panicular work activity category was one of the four most frequent duties that they
performed as a preserve employee. If for example, all workers frequently performed
enforcement/patrol duties, 100% of the workers may have included this as a duty on their
survey. In the case of the Blackwell Forest preserve, 21% of the employees frequently
partake in this sort of duty.

4. Miscellaneous activity category included: Dog training, photography, and video taping.

MWKMr/JAH
lmad-408-239c]
6072100/230



TABLE 8-11
Page I of I

Summary of Complete Exposure Pathways
Routes of Exposure

Blackwell Landfill Site
DuPage County, Illinois

Receptor

Recreational User
On-site Employee
Off-site Resident

Current and Future Land Use Conditions'"
Source Area

Landfill
Landfill
Landfill

Pathway/Exposure Point

Air
Air
Air

Exposure Routes
Inhalation

X
X
X

Ingestion Dermal

Recreational User
On-site Employee
On-site Construction Worker*2'

Off-site Resident

Landfill
Landfill
Landfill

Private Wells

Soil
Soil
Soil

Well Water

X<3)

X

X
X
X

X
X
X

Recreational User
Recreational User
On-site Employee
On-site Employee
Trespasser

Recreational User

Silver Lake
Pine Lake

Silver Lake
Pine Lake
Sand Pond

Silver Lake

Sediment/Surface Water
Sediment/Surface Water
Sediment/Surface Water
Sediment/Surface Water
Sediment/Surface Water

Fish

X
X
X
X
X

X
X
X
X
X

Footnotes:

1. Pathways of exposure will likely remain similar between current and future land use conditions. It is not anticipated
that the forest preserve will be used for other than a recreational preserve in the future.

2. All exposure pathways list with this table are presently considered potentially complete under current land use
conditions with the exception of the construction worker scenario. The construction worker scenario exposures
pathways may be complete in the future under current land use.

3. Emissions of soil (i.e., dust) during grading operations associated with construction repair activities, was used to
characterize the inhalation of soils for future construction workers.

MWK/vlr/JFK
[mad-408-239d)
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Table 8-Ua

Air Dispersion Modeling of Fugitive Dust Associated with Hypothetical
Grading Activities Adjacent to the Landfill

Blackwell Landfill Site
DuPage County, Illinois

EPC Fw Chemical Air
PARAMETER - Concentration

______________ ____(mg/Kg)____ ____(unitless)____ ____(mg/m3)

Phenanthrene 1.7E-01 1.7E-07 3.5E-07
Fluoranthene 2.8E-01 2.8E-07 5.7E-07

Pyrene 2.5E-01 2.5E-07 5.0E-07
Benzo(a)anthracene 1.7E-01 1.7E-07 3.5E-07

Chrysene 2.0E-01 2.0E-07 4.2E-07
Benzo(b)nuoranthene 4.6E-01 4.6E-07 9.5E-07
BenzoOOfluoranthene 4.6E-01 4.6E-07 9.5E-07

Benzo(a)pyrene 1.9E-01 1.9E-07 3.9E-07
Indeno(l,2,3-cd)pyrene 1.8E-01 1.8E-07 3.7E-07
Benzo(g.ha)perylene 2.0E-01 2.0E-07 4.2E-07

Silver 1.8E+00 1.8E-06 3.8E-06

Benzenes, oxygenated 1.IE-01 1. IE-07 2.3E-07
PAHs.non-TCL 2.3E-01 2.3E-07 4.7E-07

This table presents air dispersion modeling of fugitive dust-bound air chemical concentrations associated
with hypothetical grading operations to perform maintenance and expand the parking areas adjacent to the
Blackwell Landfill. Exposure point concentrations for surficial soils collected from the landfill in
conjunction with the below equations were used to estimate the ambient air contaminant concentrations.

The equation used to calculate dust emission rales (mg/sec) for grading were obtained from the U.S.EPA Air/
Superfund National Technical Guidance Study Series (U.S.EPA, 1989d). The equation predicts the rate of
generation of dust particles (i.e., less than or equal to 15 urn in diameter).

Fugitive Dust Emission Rate (E) - 0.0056 * (vA2) * v - 8.30 kg/hr, or 2305 mg/sec
v - average grader velocity, 11.4 km/hr (U.S.EPA, 1989d)

Air chemical concentrations were modeled using a box model to estimate the dust-bound contaminant air
concentrations within the zone of construction.

Chemical Specific Air Concentration - (E * Fw) / (U * W * H)

E - Emission factor (in mg/sec, from above equation)
Fw - Compound's weight fraction (compound specific)
U - Avg. Wind Speed 4.6 meters/sec (Cowherd, 1985)
W - Box Width 122 meters (length of existing parking area

perpendicular to prevailing wind direction)
H - Box Height 2 meters (assumed mixing height)

Legend
EPC - Exposure point concentration for surficial landfill soil

mdux/jobs/60721(XyRA3/EM-DUST.XLS
JAH/jah/MWK
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Table 8-12b

Summary of Predicted PAH Concentrations of Fish Caught in Silver Lake

BlackweQ Landfill Site
DuPage County, Illinois

Chemical

Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene (i)
Chrysene (i)
Benzo(b)fluoranthene (i)
Benzo(k)fluoranthene (i)
Benzo(a)pyrene (i)
Indeno(U,3-cd)pyrene (i)
Dibenz(aji)anthracene (i)
Benzo(gJM)perylene (i)
Total Carcinogenic PAHs(i)

SEDIMENT EPC
Silver
Lake

mg/kg

7.8E-02
1.4E-01
4.5E-01
1.7E-01
2.2E-KX)
1.6E-KX)
7.3E-01
9.8E-01
2.0E400
2.0E+00
7.9E-01
5.5E-01
5.0E-01
4.4E-KX)
1.2E-KH

Bio-
Accumulation

Factor

8.07E-03
8.07E-03
8.07E-03
8.07E-03
8.07E-03
8.07E-03
5.28E-05
5.28E-05
S.28E-OS
5.28E-05
S.28E-05
5.28E-05
5.28E-05
5.28E-05
5.28E-05

Predicted Fish
PAH

Concentration
mg/kg

6.3E-04
1. IE-03
3.6E-03
1.4E-03
1.8E-02
1.3E-02
3.9E-05
5.2E-05
1. IE-04
1.IE-04
4.2E-05
2.9E-05
2.6E-05
2.3E-04
6.3E-04

Notes:

1. Fish tissue polynuclear aromatic hydrocarbon (PAH) concentrations were predicted by multiplying the PAH sediment exposure
point concentrations (EPCs) for Silver Lake by the fish bioaccumulation factor (BAF).

2. The BAFs for each PAH were derived from data presented in Black et al. (1981) for a PAH Mmtaminat^ backwater of the
Hershey River. The data used to calculate the BAFs are presented below. Data from Station 5 was selected for calculating the
BAF, because concentrations of PAHs at this station were similar to those detected in Silver Lake. An average BAF for rainbow
trout and white suckera (i.e., bottom feeders) were used to predict the fiah PAH concentrations, as fishermen may consume both
types of fish from Slver Lake.

Phenanthrene's BAF wu used to represent the bioaccumulation potential of the more water soluble PAHs (i.e., acenaphthene,
fluorene, phenanthrene, anthracene, fluonmihene, and pyrene). An average of the BAFs for bfn/oanthrarmc and benzopyrene was
used to represent the bioaccumulation potential of the very water soluble PAHs (e.g., benzo(a)anthracene, benzo(k)fluoranthene,
etc.), marked above as (i).

Chemical Sediment
Cone.
llg/lfg

Rainbow
Trout
Cone,
ug/kg

White
Sucker
Cone.

BAF
Trout

(unities*)

BAF
Sucker

(unitless)

BAF
Average
(unitless)

Phenanthrene 4097.5 37.65 28.47 9.19E-03 6.95E-03 8.07E-03
Benzoanthracene 3504.5 0.17 0.13 4.85E-05 3.71E-05 4.28E-OS

Benzopyrene 1194.5 0.07 0.08 5.86E-05 6.70E-05 6.28E-05
Average of Benzoanthracene and Benzopyrene BAF * 5.28E-05

mdin/3ol»/C0072lOOTlA3/FISH-PAIiXLS
JAH/>hMWK
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Table 8-12c

Chemical Exposure Point Concentrations Used For Risk Assessment

BlackweU Landfill Site
DuPage County, Illinois

Analytes
VOLATILES
Chlorome thane
Vinyl chloride
Chlotoethane
Methylene chloride
Acetone
Cattaon disulfide
1,1-Dichloroethene
1,1-Dichloroelhane
1,2-Dichloroetnene (cis)
1 ,2-Dichloroethene (trans)
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroelhane
1 ,2-DichloiDpropane
Trichloroethene
Benzene
4-Metnyl-2-penUnone
2-Hexanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (mixed)
Dichlonxhfluromethane
Dichlonxelranuoroethane
Trichlorofluromethane
TrichlorotrifluioeUune
4-Ethylloluene
1 ,3,5,-Trimethylbenzene
1 ,2,4-Trimelhylbenzene

AIR

On-
LaodfUl

mg/M3

2.0E-07
5.4E-06
2.7E-07
1.2E-05
1.3E-06

1.4E-07
2. IE-06
3.6E-05
1.6E-06

5.5E-06

7.6E-07
3.0E-05
1.4E-06
3. IE-06
4.7E-07
2.3E-05
5.6E-05
1.3E-07
5.6E-06
1.3E-05
1.2E-05
9.8E-07
1.4E-07
2.3E-07
4.3E-06
1.7E-06
4.2E-06

Off-
Landflll

mg/M3

1.9E-08
5.0E-07
2.5E-08
1. IE-06
1.2E-07

1.3E-08
2.0E-07
3.3E-06
1.4E-07

5. IE-07

7.0E-08
2.8E-06
1.3E-07
2.9E-07
4.3E-08
2.2E-06
5.2E-06
1.2E-08
5.2E-07
1.2E-06
1. IE-06
9. IE-08
1.3E-08
2.2E-08
4.0E-07
1.6E-07
3.9E-07

Off-
Site

mg/M3

1.5E-08
4.0E-07
2.0E-08
8.9E-07
l.OE-07

1. IE-08
1.6E-07
2.7E-06
1.2E-07

4. IE-07

5.7E-08
2.2E-06
l.OE-07
2.3E-07
3.5E-08
1.7E-06
4.2E-06
9.6E-09
4.2E-07
9.4E-07
8.9E-07
7.3E-08
1. IE-08
1.7E-08
3.2E-07
1.3E-07
3. IE-07

PW

Private
Wells

mg/L

l.OE-03
2.0E-03

SURFACE WATER

Sliver
Lake

mg/L

Sand
Pond

mg/L

Pine
Lake

mg/L

SEDIMENT

Silver
Lake

mg/kg

Sand
Pond

mg/kg

5.0E-03

5.0E-03

3.0E-03

Pine
Lake

mg/kg

%

SURFACE
SOIL

Landfill

mg/kg

FUGITIVE
DUST

mg/m3

mdux/jobs/6027100/RA3/EPC.XLS
]AH/j»h/MWK
5/17/94 Pagel



Table 8-12c

Chemical Exposure Point Concentrations Used For Risk Assessment

BlackweU Landfill Site
DuPage County, Illinois

Analytes
SEMIVOLATILES
1 ,4-Dichlorobenzene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Butylbenzylphlhalate
Benzo(a)anthracene (c)
Chiysene (c)
Benzo(b)fluoranthene (c)
Benzo(k)fluoranthene (c)
Benzo(a)pyrene (c)
Indeno(1.2,3-cd)pyrene (c)
Dibenz(aji)anthracene (c)
Benzo(gJvi)peiylene (c)
Total Non-Care. PAHs (n)
Total Carcinogenic PAHs(c)
PESTICIDES/PC Bs
Dieldiin
4,4'-DDE
Endrin
4,4'-DDD
PCB
Endrin Aldehyde
METALS
Aluminum
Antimony
Arsenic
Barium
Cadmium (water)

AIR

On-
Laadflll

mg/M3

2.2E-06

Off-
Landfill

mg/M3

2.0E-07

Off-
Stte

mg/M3

1.6E-07

PW

Private
Wells

mg/L

l.OE-05
l.OE-05
1.4E-05
6.0E-06

3.0E-06

8.2E-03

SURFACE WATER

Silver
Lake

mg/L

5.9E-01

3.0E-02

Sand
Pood

mg/L

3.8E-02

Pine
Lake

mg/L

SEDIMENT

Silver
Lake

mg/kg

7.8E-02
1.4E-01
4.5E-01
1.7E-01

2.2E+00
1.6E+00
7.7E-02
7.3E-01
9.8E-01
2.0E+00
2.0E+00
7.9E-01
5.5E-01
5.0E-01
4.4E+00
4.6E+00
1.2E+01

l.OE+02

Sand
Pond

mg/kg

1.1E+02

Pine
Lake

mg/kg

9.4E+00
7.2E+OI

SURFACE
SOIL

Landfill

mg/kg

1.7E-01

2.8E-01
2.5E-OI

1.7E-01
2.0E-01
4.6E01
4.6E-01
1.9E-01
1.8E-01

2.0E-01
7.0E-01
1.9E+00

FUGITIVE
DUST

mg/m3

3.4906E-07

5.7061 E-07
5.0318E-07

3.4906E07
4.l702F.-(r7
9.53641- -07
9.53641-07
3.8767E-07
3.6959E-07

4.l7()2(-:-07
I.4E-06
3.81: -06

mdux/jobs/6027100/RA3/EPC.XLS
JAH/j«h/MWK
5/17/94 Page 2



Table 8-12c

Chemical Exposure Point Concentrations Used For Risk Assessment

Blackwell Landfill Site
DuPage County, Illinois

Analyte*
Cadmium (food/soil)
Calcium
Chromium III
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
TIC GROUPINGS
Acids, non-cyclic
Ethers, cyclic
Benzenes, oxygenated
Hydrocarbons, branched
Hydrocarbons, cyclic
PAHs, non-TCL
Sulfides

AIR

On-
LamtfVJ

mg/M3

Off-
Landfill

mg/M3

Off-
SKc

mg/M3

PW

Private
Wells

mg/L

2.2E-02

1.2E-03
3.6E+02

2.0E-03
5.0E-03

SURFACE WATER

Sliver
Lake

mg/L

5.3E-03

7.2E-02

4.0E-03

Sand
Pond

mg/L

6.6E-02

3.7E+01

4.0E-03

Pine
Lake

mg/L

2.3E-02

SEDIMENT

Silver
Lake

mg/kg

2.4E+01

9.8E+01

4.2E-01

4.2E-01

Sand
Pond

mg/kg

3.6E+01

1.0E-IO2

Pine
Lake

mg/kg

SURFACE
SOIL

Landfill

mg/kg

1.8E+00

1. IE-01

2.3E-01

FUGITIVE
DUST

mg/m3

3.7815E-06

2.2586K-07

4.7226E-07

This table presents exposure point concentrations for use in the quantitative risk assessment at Blackwell Landfill Site. Compounds detected in a particular medium that are considered below
background levels have been eliminated from this table.

mdux/jobs/6027100/RA3/EPC.XLS
JAH/jih/MWK
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TABLE 8-13
Page 2 of 3

Inhalation of Volatiles Released from Groundwater While Showering———————————

Intake (mg/kg-day) •• CAxIRxETxEFxED

BWxAT

CA
IR
ET
EF
ED
BW
AT

Contaminant concentration in air (mg/m3)
Inhalation rate (m^/hour)
Exposure time (hours/day)
Exposure frequency (days/year)
Exposure duration (years)
Body weight (kg)
Averaging time (period over which exposure is averaged - days)

Inaestion of Contaminants in Groundwater

Intake (mg/kg-day) =
CW x IRxEFxED

BWxAT

CW = Contaminant concentration in water (mg/L)
IR = Ingestion rate (L/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged - days)

Ingestion of Contaminants in Surface Water

Intake (mg/kg-day) •• CWxIRxETxEFxED

BWxAT

CW = Contaminant concentration in water (mg/L)
IR = Ingestion rate (L/hr)
ET = Exposure time (hrs/day)
EF - Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged - days)
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TABLE 8-13

Equations Used for Quantitation of Exposure Estimates
Blackwell Landfill Site
DuPage County, Illinois

Inhalation of Volatile Chemicals From Ambient Air

CA x IR x ET x EF x EDIntake (mg/kg-day) = —
BWxAT

CA = Contaminant concentration in air (mg/m3)
IR = Inhalation rate (m3/hour)
ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged - days)

Incidental Ingestion of Contaminants in Soil or Sediment

C S x E R x C F x F I x E F x E DIntake (mg/kg-day) =
BWxAT

CS = Chemical concentration in soil or sediment (mg/kg)
IR = Ingestion rate (mg soil or sediment/day)
CF = Conversion factor flcg/mg)
FI = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged - days)
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TABLE 8-13

Dermal Absorption of Chemicals from Groundwater or Surface Water

CW x SA x PC x ET x EF x ED x CFAbsorbed Dose (mg/kg-day) =
BWx AT

CW = Chemical concentration in water (mg/L)
S A = Skin surface area available for contact (cm2)
PC = Chemical-specific dermal permeability constant (cm/hour)
ET = Exposure time (hours/day)
EF = Exposure frequency (day/year)
ED = Exposure duration (years)
CF = Volumetric conversion factor for water (L/cm3)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged - days)

Ingestion of Contaminants in Fish

Intake (mg/kg-day) = CF x IR x FI x EF x ED

BW x AT

CF = Contaminant concentration in fish (mg/kg)
IR = Fish ingestion rate (kg/meal)
FI = Fraction of fish ingested from the water body
EF = Exposure frequency (meals/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged - days)

General Notes:

The equations presented were used to calculate chemical intakes or absorbed doses for the
pathway and route of exposure indicated. Refer to Tables 8-14 and 8-15 for the exposure factors
(e.g., EF, BW, etc.) which will be used in conjunction with these equations to quantitate exposure
estimates.

MWK/cas/KJD
|mad-408-239e]
6072100/230



TABLE 8-14
I'age I ol 3

Exposure Factors Used for the Calculation of
Exposure Estimates - Reasonable Maximum Exposures

Blackwcll Landfill Site
DuPagc County, Illinois

Recreational Users Oli-SUc Worker orr-Silc Resident
Const niclioii

Worker

Receptor Characteristics
Age Bracket (years)
Body Weight (kg)
Exposure Duration (years)
Averaging Time (days)

Noncancer Type Effects
Cancer Type Effects

Chemical Characteristics
Dermal Permeability Factor (cm/hr)

Dermal Absorption Estimates (unilless)

Inhalation Absorption Estimates (unitless)
Oral Absorption Estimates (unitless)

birth to 30
59<«
30<b>

10.950
25,550

Chem. specific
see Table 8-16
Chem. specific
see Table 8-16
100%
Chem. specific
see Table 8-16

hiith to 30
70<d>

9,125
25,550

Chem. specific
see Table 8-16
Chem. specific
see Table 8-16
10070
Chem. specific
see Table 8-16

10,950
25,550

Chem. specific
see Table 8- 16
Chem. specific
see Table 8- 16

("hem. specific
see Table 8- 1 6

70
1

365
25,550

Clicm. .specific
see Table 8-16
Chem. specific
see Table 8-16
1007n

CIlCIU. SJVClflC

sec Table 8-16

Medium Specific Characteristics

=

Air Inhalation Rate
Exposure Time (hrs/day) - off landfill
Exposure Frequency (days/year) - off landfill
Exposure Time (hrs/day) - on landfill
Exposure Frequency (days/year) - on landfill

1.2mJ/hr<c>
8.6(«>
71.0
2.7(0

20mVday(<"
g(n)

312<h>

20m3/day(d)

24<»)
350""

20mVday"''

Hl-0

Sediment/Soil

Skin surface area available for
contact (cm2)

Soil/Sediment Ingcslion Rale
(mg/day)

Soil/Sediment to Skin
Adherence Factor (mg/cm2)

5,8000

120C")

5.800"> 5.8001"



TABLE 8-14
l'aj;c 2 ol 3

Sediment/Soil (Continued)

Fraction Ingested from
Contaminated source (unitless)-Sedimcnl

Exposure Frequency (days/year)-Scdimcnl
Fraction Ingested from

Contaminated source (unitless)-Soil
Exposure Frequency (days/year) - Soil

Surface Water • Swimming/Wading

Suilnce WnliT Ingcslion Rule (lilcix/lit)
Kx|M>surc Time (hrs/day)
Exposure Frequency (days/yr)
Skin Surface Area Available for Contact (cm2)

Recreational Users

0.2">

0.2<"

O.U51'12'

23,000^

Worker OIT-Sile Resident
Construction

Worki-r

0.6' °

0.7«>
7.2(u)

I .O1'1

Groundwater4'*

Ingeslion Rate (L/day)
Skin surface area available for

contact (cm2)
Exposure Time (i.e., while

bathing) (hours/day)
Exposure Frequency (days/year)

23,0000)

0.25""

Fish Ingestion Kate (g/meal)
Fraction Ingested from contaminated

Water body (unitlcss)
I exposure Frequency (meals/year)

Fish Consumption - Subsistence'"'

Fish Ingeslion Rale (g/meal)
Fraction Ingested from contaminated

Water body (unitless)
Exposure Frequency (meals/year)

145(p)

6.6<"

145(p)

350C"



' Page 3 of 3
TABLE 8-14

Footnotes:

a. 50th percentile time weighted average body weight from birth to 30 years old (i.e., 6 of 30 years at 15 kg + 24 of 30 years at 70 kg (U.S. EPA,
1991a)).

b. National upper-bound time at one residence (U.S. EPA, 1991a).
c. It was assumed that while on-site, 50% heavy activity and 50% light activity was performed. Therefore, the average of these two activity-specific

inhalation rates (U.S. EPA 1989) was used,
d. RAGS supplemental guidance (U.S. EPA, 199 la).
d2. RAGS (U.S. EPA 1989a; Page 6-36)
e. Value represents the 95th percentile (95% confidence limit) of the exposure parameter as determined from the Activities Assessment,
f. Value represents the fraction of a recreational user's waking hours (16) per day or a worker's work day that was spent doing activity that may result

in sediment exposure (i.e., swimming or wading), based on the Activities Assessments.
gl. Value represents the sum of the 95th percentile exposure frequencies for swimming and wading determined from the Activities Assessments.
g2. Value represents the sum of the 95th percentile exposure time for swimming and wading determined from the Activities Assessments.
h. Maximum number of days per year that an employee worked at Blackwell, based on the Activities Assessment.
i. Inhalation of volatile contaminants while showering with contaminated groundwater was assessed utilizing a model (Refer to Appendix O).
j. Upper bound value for skin surface area available for contact while bathing or swimming (U.S. EPA, 1992).
k. 90th percentile value for length of shower (U.S. EPA, 1989a).
1. Upper bound value for skin surface area available for soil contact (U.S. EPA, 1992).
m. Time weighted soil ingestion rate for person from birth to 30 years old (U.S. EPA, 199la).
n. Maximum number of hours per day that an employee worked at Blackwell, based on the Activities Assessment,
o. Upper bound soil to skin adherence factor (U.S. EPA 1992); the soil adherence factor was used to represent the sediment adherence factor since no

other values were readily available.
p. Value represents the 95th upper confidence limit of the 50th percentile amount of fish consumed per meal (Pao et al 1982).
q. Assumed based on professional judgment.
r. Value represents the 95th percentile frequency for meals of fish eaten by a forest preserve user per year based on the Activities Assessment,
s. The approximate number of week days during the year that outdoor construction activities can take place (i.e., no substantial rain event and ground

not frozen),
t. Value represents the fraction of a recreational users waking hours (16) per day or a workers work day that was spent on the landfill (i.e., area with

potentially contaminated soil) in spring, summer, or fall.
u. Value represents the 95th percentile number of days/year spent on the landfill during the spring, summer, or fall when soil exposure might occur,
v. The exposure parameters for subsistence fishermen are presented here for reference purposes only. Subsistence fisherman exposure and associated

health risks are assessed separately from the'RME subpopulation.

MWK/vlr/JAH
[mad-408-239e] •
6072100/230
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TABLE 8-15

Exposure Factors Used for the Calculation of
Exposure Estimates - Central Tendency

Blackwell Land fill Site
Dul'agc County, Illinois

Receptor Characteristics
Age Bracket (years)
Body Weight (kg)
Exposure Duration (years)
Averaging Time (days)

Noncancer Type Effects
Cancer Type Effects

Chemical Characteristics
Dermal Permeability Factor (cm/hr)

Dermal Absorption Estimates (unillcss)

Inhalation Absorption Hstimatcs
(unitlcss)

Oral Absorption Estimates (unitlcss)

Medium Specific Characteristics
Air

Air Inhalation Rale
Exposure Time (hrs/day) - off landfill
Exposure Frequency (days/year) - off landfill
Exposure Time (hrs/day) - on landfill
Exposure Frequency (days/year) - on landfill

Recreational Users

birth to 30
59(>)

9<b)

3,285
25,550

Chcm. specific
see Table 8- 16
Chcm. specific
sec Table 8- 16

100%
Chem. specific
see Table 8- 16

1 2mVhr«>
3.8«>
18(e>
0.6(t>

On.-Site Worker

70<d>
7.3'"

9,125
25,550

Chcm. specific
see Table 8- 16
Chem. specific
see Table 8- 1 6

100%
Chem. specific
sec Table 8- 16

20mVhr(l"
6.2">
160(e)

l.6(e)

Off-Site Resident

bir th to 30
59(a)

yew

3,285
25,550

Chcm. specific
sec Table 8- 16
Chcm. specific
sec Table 8- 16

100%
Chem. specific
sec Table 8- 16

2()iivVday<d)

24'"
350<d)

Construction
Worker

70(d|

1«>

25,550

Chem. specific
see Table 8-16
Chem. specific
see Table K- 16

100%
Chem. specific
sec Table 8-16

20in'/day1'"
...
...
8<<0

3.6«>

Sediment/Soil

Skin surface area available for
contact (cm2)

Soil/Sediment Ingestion Rate
(ing/day)

Soil/Sediment to Skin
Adherence Factor (mg/cm2)

5,000(l)

12o<n,)

0.2(0)

5,(KXJ(I>

0.21"

5,000'"

0.2""



TABLE 8-15
Page 2 of 3

Recreational Users On-Site Worker Off-Site Resident
Construction

Worker

Sediment/Soil (Continued)

Fraction Invested finiu
Contaminated source (unilless)-ScdimciU

Exposure Frequency (days/year)-Scdiincnl
Fraction Ingested from

Contaminated source (unilless)-Soil
Exposure Frequency (days/year)-Soil

Surface Water - Swimming/Wading

Surface Water Ingestion Rale (Uters/hr)
Exposure Time (hrs/day)
Exposure Frequency (days/yr)
Skin Surface Area Available for Contact (cmj)

Ciroundwater0'

Ingeslion Rate (L/day)
Skin surface area available for

contact (cm2)
Exposure Time (i.e., while

bathing) (hours/day)
Exposure Frequency (days/year)

Fish Consumption

Fish Ingestion Rate (g/mcal)
Fraction Ingested from contaminated

Water body (unitless)
Exposure Frequency (meals/year)

1.31*"

0.04(t)

0.05(dJ>
0.50('J)
1.3̂ '
20,000 '̂

0.27(l)

0.05(lU)

20,000^

0.25°"
275(v>
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TABLES-15

Footnotes:

a. 50th percentile time weighted average body weight from birth to 30 years old (i.e., 6 of 30 years at 15 kg + 24 of 30 years at 70 kg (U.S. EPA, 199la)).
b. National 50th percentile time at one residence (U.S. EPA, 1991a).
c. It was assumed that while on-site, 50% heavy activity and 50% light activity was performed. Therefore, the average of these two activity-specific inhalation rates

(U.S. EPA 1989) was used.
d. RAGS supplemental guidance (U.S. EPA, 1991 a).
62. RAGS (U.S. EPA 1989a; page 6-36)
e. Value represents the 50th percentile (95% confidence limit) of the exposure parameter as determined from the Activities Assessment,
f. Value represents the fraction of a person's waking hours (16) per day or a worker's work day that was spent doing activities that may result in sediment exposure

(i.e., swimming or wading), based on the Activities Assessment.
gl. Value represents the sum of the 50th percentile exposure frequencies for swimming and wading determined from the Activities Assessment.
g2. Value represents the sum of the 50th percentile exposure time for swimming and wading determined from the Activities Assessment,
i. Inhalation of volatile contaminants while showering with contaminated groundwater was assessed utilizing a model (Refer to Appendix O).
j. Average value of skin surface area available for contact while bathing or swimming (U.S. EPA 1992).
k. 90th percentile value for length of shower (U.S. EPA. 1989a).
1. Average value for skin surface area available for soil contact (U.S. EPA 1992).
m. Time weighted soil ingestkm rate for person from birth to 30 years old (U.S. EPA, 1991a).
n. Assumed that work day would be 9 hours long (8 hours work +1 hour lunch),
o. Average soil to skin adherence factor (U.S. EPA 1992); the soil adherence factor was used to represent the sediment adherence factor since no other values were

readily available.
p. Value represents the 95th upper confidence limit of the 50th percentile amount of fish consumed per meal (Pao et al. 1982).
q. Assumed based on professional judgment.
r. Value represents the 50th percentile exposure frequency for meals of fish eaten by forest preserve users per year based on the Activities Assessment.
s. The approximate number of week days during the year that outdoor construction activities can take place (i.e., no substantial rain event and ground is not frozen),
t. Value represents the fraction of a person's waking hours (16) per day or a worker's work day that was spent on the landfill (i.e., area with potentially contaminated

soil) in spring, summer, or fall.
u. Value represents the average number of days/year spent on the landfill during the spring, summer, or fall when soil exposure might occur,
v. U.S. EPA Region V derived exposure estimate.

MWK/vlr/JAH
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Table 8-16

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

Blackwell Landfill Site
DuPage County, Illinois

Chemical

VOLATILES
Chloromethane
Vinyl chloride
Ch lor oe thane

Methylene chloride
Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane

1,2-Dichloroethene (cis)
1 ,2-Dichtoroelhene (trans)

1 ,2 Dichloroethane
2-BuUnone

1,1,1-Trichloroethane
1 ,2-Dichloropropane

Trichloroethene
Benzene

4-Methyl-2-pentanone
TetracKloroelhene

Toluene
Chlorobenzene
Ethylbenzene

Xylenes (mixed)
Dichlorodifluoro me thane

Dichlorotetrafluoroethane( 1 )
Trichlorofluoromethane
Tnchlorotrifluoroethane

4-ethyl toluene
1 ,3,5-Trimethylbenzene
1 ,2,4-Trimethylbenzene

SEMIVOLATILES
Phenol

1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene

Reference Dose
(mg/kg-day)

Inhali
Subcnronic

2.6 Eu
ND H

2.9E-01 H3u
8.6E-OI Hu

ND
2.9E-03 Hu

ND
l.OE+00 II

ND
ND
ND

9.0E-OI H3
2.9E+00 H3
3.7E-03 Hu

ND
I.6E+00 Eu
2.0E-OI H

ND
2.9E-01 Eu
5.0E-02 H3
2.9E-OI Eu
8.6E-02 H3
5.7E-OI Hu
5.7E-01 Hu
2.0E+00 H
8.6E+00 Hu

ND d
ND d
ND d

ND
2.3E-01 Hu
4.0E-OI H

lion
Chronic

ND Ha
ND

2.9E+00 1
8.6E-01 Hau

ND
2.9E-03 Hau

ND
I.OE-OI Ha

ND
ND
ND

2.9E-OI lu
2.9E-OI Eu
4.0E-03 I

ND a
ND a

2.0E-02 Ha
ND

1. IE-01 lu
7.0E-02 Hu
2.9E-OI lu
8.6E-02 H3
5.7E-02 Hu
5.7E-02 Hu
2.0E-OI H
8.6E+00 Hu

ND d
ND d
ND d

ND 1
2.0E-01 lu
4.0E-02 II

Or
Subcnronic

ND H
ND H
ND H

6.0E-02 H
l.OE+00 H
l.OE-01 H
9.0E-03 H
l.OE+00 H
l.OE-01
2.0E-01 H

ND
5.0E-OI H3
9.0E-01 H3

ND
ND
ND

5.0E-01 H
l.OE-01 H

2.0E+00 H
2.0E-01 H
l.OE-01 E
4.0E+00 H3
9.0E-01 H
9.0E-01 II
7.0E-OI H
3.0E+01 H

ND d
ND d
ND d

6.0E-01 H
ND

9.0E-OI H

il
Chronic

ND Ha
ND
ND

6.0E-02 1
l.OE-01 1
l.OE-01 1
9.0E-03 1
l.OE-01 Ha
l.OE-02
2.0E-02 1

ND
6.0E-01 I

ND Ib
ND
ND a
ND a

5.0E-02 H
l.OE-02
2.0E-01
2.0E-02
l.OE-01
2.0E+00
2.0E-OI
2.0E-01
3.0E-01
3.0E+01

ND d
ND d
ND d

6.0E-01 I
ND

9.0E-02 1

Dern
Subcnronic

ND
ND
ND

4.8E-02
l.OE+00
5.0E-02
9.0E-03
l.OE+00
l.OE-01
2.0E-OI

ND
2.5E-01
9.0E-01

ND
ND
ND

2.5E-OI
l.OE-01
2.0E+00
2.6E-02
9.2E-02
3.7E+00
4.5E-01
4.5E-01
3.5E-01
1.5E+01

ND
ND
ND

5.9E-01
ND

4.5E-01

al
Chronic

ND
ND
ND

4.8E-02
l.OE-01
S.OE-02
9.0E-03
l.OE-01
l.OE-02
2.0E-02

ND
3.0E-01

ND
ND
ND
ND

2.5E-02
l.OE-02
2.0E-01
2.6E-03
9.2E-02
.8E+00
.OE-01
.OE-01
.5E-OI
.SE+01

ND
ND
ND

5.9E-01
ND

4.5E-02

Slope Factor
(kg-day/mg)

Inhalation

6.3E-03 II
3.0E-01 H

ND
1.6E-03 lu

ND
ND

1.8E-OI lu
ND
ND
ND

9. IE-02 lu
ND
ND
ND

6.0E-03 E
2.9E-02 lu

ND
2.0E-03 E

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND n
ND
NO n

Oral

1.3E-02 H
1.9E+00 H

ND
7.5E-03 I

ND
ND

6.0E-01 I
ND
ND
ND

9. IE-02 I
ND
ND

6.8E-02 H
1. IE-02 E
2.9E-02 1

ND
5.2E02 E

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND n
2.4E-02 H

ND n

Dermal

2.6E-02
2.IE+00

ND
9.4E-03

ND
ND

6.0K-01
ND
ND

. ND
9. IE-02

ND
ND

I.4E-01
1. IE-02
3.2E-02

ND
5.2E-02

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
2.4E-02

ND

Oral
Absorption

Estimate
(unities^)

0.50
0.91 19
0.50
0.80 19
1.00 18
0.50

.(X) 18

.00 19

.00

.00 19

.00 19
0.50
1.00 12
0.50
1.00 18
0.90 19
0.50
1.00 18
0.99 12
0.13 19
0.92 19
0.92 19
0.50
0.50
0.50
0.50
0.92 19
0.92 19
0.92 19

0.98 19
1.00 19
0.50

Dermal
Permeability

Cousin nl
(i ni/hi )

3.7E-03
6.8K-03
7.4E-03
4. IK-03
5.7C.04 e
2.4E-02
I.6E-02
8.SE-03
9.9K-03
9.9E-03
5.0E-03
9.6l-:-<)4
I.7K-02
l.OE-02
1 .6K-02
2.0E-02
1.961-03 e
5.3U-02
4.7E-02
4.21-02
7.8I-: 02
8.5I-; "2
I.2I-: 02
I .2K-02 e
1 .21-02
1.8E 02
8.01-; -02
8.0E-02
8 OK -02

5.21- 03
6.7K-02
6 61- 02
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Table 8-16

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

Blackwell Landfill Site
DuPage County, Illinois

Chemical

2-Methylphenol
4-Methylphenol

Isophorone
2,4-Dimethylphenol

Naphthalene
4-Chloro-3-melhylphenol
2 Methylnaphlhalene(4)

Acenaphthene
Dibenzofuran(4)
Diethylphlhalale

Fluorene
N-nitrosodiphenylamine

Pentachlorophenol
Phenanlhrene (4) n

Anthracene n
Di-n-butylphthalate
Fluoranlhene n
Pyrene n

B utylhenzylphlhalate
Ben7o(a)anthracene c

Chrysene c
bis(2-ethylhexyl)phthalale

Di-n-octyl Phthalate
Benzo(b)fluoranthene c
Benzo(k)fluoranthene c
Benzo(a)pyrene c

lndeno< 1 ,2,3-cd)pyrene c
Dibenz(aji)anthracene c

Benzo(gji,i)perylene n(4)
Total Carcinogenic PAHs (c)

PESTICIDE/PCBs
Dieklrin

4.4'-DDE
Bndrin

4,4'-DDD

Reference Dose
(mg/kg-day)

Inhala
Subchronic
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.7E-02 Eu
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

lion
Chronic

ND Ic
ND d
ND c
ND
ND
ND
ND
ND
ND d
ND
ND
ND d
ND a
ND D
ND
ND c
ND
ND
ND
ND
ND d
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

Or
Subchronic

5. IE-01 H
5.0E-02 H
2.0E+00 H
2.0E-01 H
4.0E-02 E
2.0E+00 H3

ND
6.0E-01 H

ND
8.0E+00 H
4.0E-OI H

ND
3.0E-02 H
4.0E-02
3.0E+00 H
l.OE+00 H
4.0E-01 H
3.0E-01 H
2.0E+00 H

ND
ND

2.0E-02 H
2.0E-02 H

ND
ND
ND
ND
ND

4.0E-02
ND

5.0E-05 H
ND

3.0E-04 H
ND

al
Chronic
5.0E-02 I
5.0E-03 11
2.0E-01 I
2.0E-02 1
4.0E-02 E

ND H
ND

6.0E-02 I
ND

g.OE-01 1
4.0E-02 1

ND
3.0E-02 1
4.0E-02
3.0E-01 I
I.OE-OI I
4.0E-02 I
3.0E-02 I
2.0E-01 1

ND
ND

2.0E-02 1
2.0E-02 Ha

ND
ND
ND
ND
ND

4.0E-02
ND

5.0E-05 1
ND

3.0E-04 1
ND

Derrr
Subchronic

4. IE-01
4.0E-02
l.OE+00
l.OE-OI
3.4E-02
l.OE+00

ND
3.0E-01

ND
4.0E+00
2.0E-01

ND
2.7E-02
2.0E-02
1.5E+00
9.0E-01
2.0E-OI
1.5E-01
I.8E+00

ND
ND

5.0E-03
I.OE-02

ND
ND
ND
ND
ND

2.0E-02
ND

2.5E-05
ND

1.5E-04
ND

al
Chronic
4.0E-02
4.0E-03
l.OE-01
I.OE-02
3.4E-02

ND
ND

3.0E-02
ND

4.0E-01
2.0E-02

ND
2.7E-02
2.0E-02
1.5E-OI
9.0E-02
2.0E-02
1.5E-02
1.8E-OI

ND
ND

5.0E-03
l.OE-02

ND
ND
ND
ND
ND

2.0E-02
ND

2.5E-05
ND

1.5E-04
ND

Slope Factor
(kg-day/mg)

Inhalation
ND n
ND n
ND
ND
ND n
ND
ND
ND
ND n
ND
ND n
ND
ND
ND n
ND n
ND
ND n
ND n
ND

6.1E-01 5
2.4E-02 5

ND
ND

6. IE-01 5
4.3E-01 5
6.1E+00 5
1.2E+00 5
6.1E+00 5

ND n
6.1E+00 E4

1.6E+01 lu
ND
ND
ND

Oral
ND n
ND n

9.5E-04 1
ND
ND n
ND
ND
ND
ND n
ND
ND n

4.9E-03 1
1.2E-OI 1

ND n
ND n
ND
ND n
ND n
ND na

7.3E-OI 5
2.9E-02 5
I.4E-02 1

ND
7.3E-01 5
5.1E-OI 5
7.3E+00 15
1.5E+00 5
7.3E+00 5

ND n
7.3E+00 14

1.6E+01 I
3.4E-01 I

ND
2.4E-01 1

IXTmal
ND
ND

1.9E-03
ND
ND
ND
ND
ND
ND
ND
ND

4.9E-03
I.3E-OI

ND
ND
ND
ND
ND
ND
NA
NA

5.6E-02
ND
NA
NA
NA
NA
NA
ND
NA

3.2K+01
3.8E-OI

ND
4.8E-OI

Oral
Absorption

Estimate
(unitless)

0.80 13
0.80 13
0.50
0.50
0.84 18
0.50
0.50
0.50
0.50
0.50
0.50
1 .00 19
0.90 19
0.50
0.50
0.90 14
0.50
0.50
0.90 21
0.50
0.50
0.25 19
0.50
0.50
0.50
0.50 1 2
0.50
0.50
0.50
0.50

0.50
0.90 1 9
0.50
0.50

Dermal
Per meuhl Illy

Constant
(cm/hr)
9.9I-: 03
9.7E-03
4.0E-03
I.SE-02
7.5E-02
4.3I-: 02
7.0I--02 e
I .5E-OI e
5.4E-02 e
5.0E-03
3.6l-:-()l e
2. IE-02
8.7E-OI
2.7K-OI
2.3E-OI e
3.9E-02
4.5E-OI
3.3E-OI c
2. IF. -02 e
1 . 1 E+00
1.1 1- +00
4.3E-02
2.4E-02 e
I.7E+00
I.7E+00
1 .6E+00
2.6E+00
3.9E+00
I.7I-XX) e
I . I K + O O e

1 .91-: 02
3.2I-: 01
I.9I-I-02
3.7I-: -01
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Chemical

__ ~PClT
Kndrin aldehy

METAI-S
^Aluminum

Antimony
Arsenic
Barium

"Cadmium (water).
CadjrnumJfoooVsoili

Calcium
(•hromium III
Chromium Vj_

_Coball_
Co

Iron

Table 8-16

CHEMICAL TOX1C1TY VALUES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

Blackwell Landfill Site
DuPage County, Illinois

Reference Dose
az)_
Oral

Inhalation
i

Subchronic
_ND_
_N£

_ND_
ND

Hu
_ND_
_ND_

^ND_
J2.0E-OS.
2.0E-05

Magnesium
Manganese

ML
jjjckej

Potassium
Selenium

jilver^
_Sodiujn_
Jhallium.
Vanadium

Zinc

^OUPINGS (see Table 8-10D)
Acids, cyclic

Ands. non-cyclic
^j\lrohols. cyclic^
Alcohols, oxygenated

Ethers-arcl*
Amines

8.6E-05

ND

ND

ND

ND

Chronic
ND_
ND,

_ N D
J.OE-04

VOE-04

_ND_
_ND_
ND_

j.OE-06
~2S)£-Q^_ H3

ND_
_ND_
_ND_
_ND_

__ND_
l.4E-OS^
8.6E-01,

_ND_
_ND_
_ND_
JjD_
_ND_
_ND_

ND_
_ND_
_ND_

_ND,
T6E^OS_

__ND_
j5E^03
TJE-oT

ND

ND

2.0E-01_
_ND_
_ND_
J^D_
_NR_
ND,

TOE^03_
JOE-04 >L
2.0E-02_

_ND_
.̂OE-03 H_
"i.OE-03 H_

ND

J.OE+00,
J.OE-04I
J.OE-04I
7.0E-Q2,
j.OE-Q4_
~1.0E-o£
_J4D_
l.OE+00,
5.0E-03_

_ND_
J^D.
_ND_

NR

J7.0E-03 JL
3.0E-OL

H

4 OE+00 H
_H_

^_ 11
ND

TbE^TjilllSlL

Dermal

__ND_
4.0E-06

5.0E-03 L
3.0E-04,

j.OE-021
^ND

S.OE-03 L
S.OE-03 1.

_ND
^.OE-05 L
J7.0E-03 H_

3.0E-01 L
.̂OE-02 L

_4.0E+00
.̂OE-02" L
3.0E-01 lj_

3̂ 21
_ND_
_ND_

__ND_
J.OE-02_
2JE-Q3.

_ND_
_ND_
_ND,
_NR_

_ND.
Ĵ .SE-04,
4.5E-05

__ND_
4.9E-03,

.OE-pj
ND

7.0E-05,
j.OE-02^
~^.4E-OL

_4.0E+00,
_4.0E-Oj_
1.0E-OL

ND

_5.0E-02_
J.OE-06:
3.0E-04_
j.SE-oT
J.5E-05.

7.0E-05_
_J4D_
J.OE-Ol,
5jE-04_

_ND_
_ND_
_ND_
JJR_

_ N D _
J.SE-04_
J.SE-05_
ToE-oF
__ND__
^4.9E-oT

5.0E-04_
_ND_

j.OE-OS^
7.0E-05

_ND_
_ND_

"l.SE+QL
_ND,
_6.3E+00_
~6.jE+0(L

_ND_
__ND,

4.2E+01

Slope Factor

(H-

Oral

ND

4.0E+00
~4.0E-02~

ljE-01
_ND_

_ND_
2.5E-OI

ND

ND

ND,
jiD,
_ND_
_ND_
_ND_
JJD_
ND,

_ND_
J^D
_ND_
_ND_

ND_
_ND_
ND.
jilJ,
_ND_
_ND_
_ND_

ND

Dermal
T6E+OL

_ND_

_ND_
__ND_
1.8E+00_

_ND_
_ND_
_ND_

ND_

Oral
Absorption

Estimate
(unllless)

_0.30_
0.50^

0.05

1.00
0.05^

J).07_
J).07_
_030_
_O04_
_OU_

0.97_
_092_

0.10

_
ND

24

19

Dermal
Permeability

Constant
(cm/hr)_

_j_.OE-03_
.OE-OL.

j7)U£L
ToE-oT

^oT
TojToT
Tou-oT

_0.30_
0.03

J9_
24

n
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Table 8-16

CHEMICAL TOXICITY VALtES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

Blackwell Landfill Site
DuPage County, Illinois

Chemical

Benzenes, ethyl methyl
Benzenes, hatogenaled
Benzenes, oxygenated

Benzenes, propyl
Benzenes, irimelhyl

Hydrocarbons, branched
Hydrocarbons, cyclic

Kelones, cyclic
Pyridines, substituted
Phenols, substituted

Phthalates
PAHs, non-TCL

Furans
Sulfides

Reference Dose
(mg/kg-day)

Inhab
Subchronic

2.9E-01 Eu
ND
ND

2.6E-02 Hu
2.9E-OI Eu

ND
8.6K-01 Hu

ND
ND
ND
ND
ND
ND

2.9E-03 Hu

lion
Chronic

1. IE-01 lu
ND
ND

2.6E-03 Hu
1. IE-01 lu

ND
8.6E-01 Hu

ND c
ND
ND Ic
ND
ND
ND d

2.9E-03 Hau

Or
Subchronic

2.0E+00 H
2.0E-01 H
l.OE+00 H
4.0E-OI H
2.0E+00 H

ND
ND

2.0E+00 H
I.OE-02 H
5. IE-01 H
2.0E+00 H
4.0E-02 E

ND
I.OE-01 H

il
Chronic
2.0E-01
2.0E-02
l.OE-01
4.0E-02
2.0E-01

ND
ND

2.0E-01 1
l.OE-03 1
5.0E-02 I
2.0E+00 1
4.0E-02 E

ND
I.OE-OI I

Derm
Subchronic

2.0E+00
l.OE-01
5.0E-OI
2.0E-01
2.0E+00

ND
ND

l.OE+00
5.0E-03
5.0E-01
l.OE+00
2.0E-02

ND
S.OE-02

lal
Chronic
2.0E-OI
l.OE-02
5.0E-02
2.0E-02
2.0E-OI

ND
ND

l.OE-01
5.0E-04
4.9E-02
l.OE+00
2.0E-02

ND
S.OE-02

Slope Factor
(kg-day/mg)

Inhalation Oral Dermal

Oral
Absorption

Estimate
(unit] ess)

0.99 12
0.50
O.SO
0.50
0.99 12
0.50
0.50
0.50
0.50
0.98 19
0.50
0.50
0.50
0.50

Dermul
Permeability

Constant
(cm/hr)
4.7U-02
8.6E-02 e
4.8K-03 e
I.4K-OI e
4.7E-02
8.0K-02 e
6.6E-02 e
4.0K-03
1.9E-03 c
9.9l-:-()3
3.0i;().1 e
4.5K-OI
5.4K-02 e
2.4K-02
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Table 8-16

CHEMICAL TOXIC1TY VALUES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

Blackwell Landfill Site
DuPage County, Illinois

Notes:

Toxicity values were obtained Irom the U.S.EPA's Integrated Risk Information System (IRIS), U.S.EPA* •Hearth Assessment Summary Tables" (HEAST. Annual FY-1993), and mlormation provided by the U.S.EPA Environmental Criteria Assessment Oltice (ECAO). IRIS
searches were conducted on May, 6 1994 tor each compound and TIC representative compound.

Chemical-specitic dermal permeability constants were obtained Irom the U.S. EPA* Supplemental Guidance to RAQS, Vol. 1: Dermal Risk Assessment: Interim Guidance. As required by the U.S. EPA, when the chemical-specitic information is not available, values wete
estimated (e) using the following equation provided on page 5-49 ol the U.S. ERA'S report entitled "Dermal Exposure Assessment (DEA): Principles and Applications'' (U.S. EPA 1992).

Log DPC - 2.72 t 0.71 Log Kow - 0.0061 MW

Where
DPC . Dermal Permeability Constant (cm/hr)
Kow - Octanol/Watet Partition Coefficient (dimensionless)
MW . Molecular Weight (g/mole)

Reference doses and slope factors designated lor the dermal route ot exposure are not provided in the U.S.EPA information, but are calculated trom the corresponding values lor the oral route ol exposure. The oral reference doses are used in conjunction with oial
absorption estimates based on an absorbed (in contrast to an administered) level ol chemical. All chemical dose estimates for the dermal route of exposure are based on absorbed chemical levels. The following relationships were used to derived dermal toxcity levels

Oral Reference Dose (administered) x Oral Absorption Estimate - Dermal Reference Dose (absorbed)
Oral Slope Factor (administered) / Oral Adsorption Estimate . Dermal Slope Factor (absorbed)

Footnotes (listed to the right ol the value):

I -IRIS-Searchconducted May6,1994.
H . HEAST - FY 1993
E . Values from ECAO Technical Support Center
NA . Not applicable-, based on discussions with USEPA's regional toxicobgist, dermal slope factors ate not to be estimated as described above.
ND - No value found in IRIS or HEAST
a . Value under review, by IRIS (value presented is Irom HEAST)
b . Value withdrawn, by IRIS
c . Data inadequate/unverifiable by IRIS
d . Data inadequate lor quantitative risk assessment per HEAST
e . Value estimated
n . None, per IRIS
p - Proposed, per IRIS
NR . Not relevant because the Lead Uptake Biokmetic Model is used to estimate risks due to lead exposure.
u ' Value converted trom unit risk provided in the reference (mg/m3 for reference doses, or ug/m3 tor slope (actors) to dose (mg/kg-day)
1 - No values available; dehtorodifluoromethane used as a substitute
2 . No values available; xytene used as a substitute
3 > Pre 1993 HEAST value used because no value is tasted in IRIS, the 1993 HEAST or available Irom ECAO. These values were used as best professional judgment to represent the toxicity of the compound.
<i - The slope factor tor benzo(a)pyrene is used to represent the carcmogenicity ol each carcinogenic polynuclear aromatic hydrocarbon (PAH). The reference dose tor naphthalene is used to represent the toxicity ol noncarcmogenic PAHs which do not have a leleience

.«„.-_> _ -«.«™ih«rt n "Comoarative Approach trom Estimating the Cancer Risk Associa'fd With Exposure to Mixtures ol PAHs". Interim Final Report. 11 S



Table 8-16

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

Blackwell Landfill Site
DuPage County, Illinois

Chemical Absorption notes:

11 . U.S.EPA Technical Support Document 1990. based on lead uptake model
12 - Health Effects Assessment (HEA). 1984
13 . Health & Environmental Effects Profile (HEEP). 1985
14 . Drinking Water Criteria Document (DWCD). 1986
15 - Health & Environmental Effects Document (HEED). 1986
16 - Drinking Water Hearth Advisory. 1987
17 -HEED. 1987
18 .HEA. 1988
19 . Agency lor Toxic Substances & Disease Registry (ATSDR). 1988,1989
20 - HEA. 1987, 1989
21 -HEED. 1989
22 - Memorandum from K.A. Hammerstrom (ORD/OHEA/EAQ) to L. Woodruff (reg. X), 11/26/90
23 - Ambient Water Quality Criteria Document (AWQCD). 1980
24 . Toxicology and Biological Monitoring of Metals in Humans (Crason, 1986)
25 - Dermal Exposure Assessment: Principles and Applications (EPA/BOO/B-91/01 IB, Interim Report)
26 - Supplemental Guidance lor Risk Assessment Guidance lot Superfund (RAGS, Vol. 1): Dermal Risk Assessment Interim Guidance, 8/18/92

|mdux:/6072100/R A3/TOXM AST R.XLS)
5/17/94 JAH/HV/JAH/MWK
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Table 8-16a

Polv nuclear Aromatic Hydrocarbon Slope Factor Calculations/ Alternate Approach

Blackwell Landfill Site
DuPage County, Illinois

PARAMETER

Benzo(a)pyrene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenz(ah)anthracene
Chrysene
Indeno( 1,2.3-cd)pyrene

Relative
Potency
Factor

1
0.1
0.1

0.07
1

0.004
0.2

CALCULATED SLOPE FACTORS
Inhalation Oral

(me/kg/day) (mg/kg/dav)

6.10E+00
6.10E-01
6.10E-01
4.27E-01
6.10E+00
2.44E-02
1.22E+00

7.30E+00
7.30E-01
7.30E-01
5.1 IE-01
7.30E+00
2.92E-02
1.46E+00

Notes:

As their primary approach, the U.S.EPA, to be conservative, uses the slope factor for benzo(a)pyrene
to represent the carcinogenic potential for each carcinogenic PAH. The U.S.EPA recognizes
that the cancer potency of carcinogenic PAHs varies, and therefore, they allow as part of
the uncertainty analysis this variation in carcinogenicity to be accounted for. The above are
slope factors which were estimated for each carcinogenic PAH taking into account the
relative cancer potency of the PAH to benzo(a)pyrene.

Calculated slope factors are scaled from slope factors of benzo(a)pyrene :

Inhalation:
Oral:

6.10E+00 mg/kg/day
7.30E+00

Relative Potency Factors are from "Comparative Potency Approach from Estimating the
Cancer Risk associated with Exposure to Mixtures of PAHs", Interim Final Report. U.S.EPA 1988d.

The slope factor for each carcinogenic PAH was estimated by multiplying the RPF for the particular
PAH by the benzo(a)pyrene slope factor.

mdux/jobs/607210Q/RA3/PAHS.XLS
JAH/jah/MWK
11/15/93



Table 8-16b

REPRESENTATIVE COMPOUNDS FOR
TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPS

Blackwell Landfill Site
DuPage County, Illinois

TIC GROUP
TENTATIVELY IDENTIFIED
COMPOUND (TIC)_____

REPRESENTATIVE COMPOUND RATIONALE FOR SELECTION
FOR TIC GROUP OF REPRESENTATIVE COMPOUND

Acids, cyclic

Acids, non-cyclic

Alcohols, cyclic

Alcohols, oxygenated

Ethers, cyclic

Amines

Benzenes, ethyl methyl

Benzenes, halogenated

Benzenes, oxygenated

Benzeneacetic acid
Benzenepropanolc acid

Acetic acid, methyl ester
Butanoic acid, 2-methyl-
Butanolc acid, methyl ester
Hexanoic acid
Hexanolc acid, 2-methyl-
Hexanolc acid, 6-amino-
Octanolc acid
Unknown alkyl propanolc acid

Cyclohexanol, 3,3,5-trimethyl-
Cyclohexanol, 5-methyl-2-(1-methyl)
Dimethylcyclohexanemethanol
Trlmethylcyclohexanemethanol

Ethanol, 2-{2-ethoxyethoxy)-
2-Propanol, 1-[2-(2-methoxy-1-

Oxirane, (butoxymethyl)-
Dimethyl Oxetane

Benzamide, n,n-diethyt-3-methyl (DEET)
Hydrazine, trimethyl-

Ethytmethyl benzene
Ethylmethyl benzene

Benzene, 1,2-dichloro-3-lsocyanate

Benzenediol (hydroquinone)
Ethanone, 1-phenyl-

Benzoic Acid

Acrylic Acid

Benzyl Alcohol

Ethyl Glycol Monobutyl Ether

Ethyl Glycol Monobutyl Ether

Caprolactam

Toluene

o-Chloro toluene

Benzaldehyde

Benzole acid is a TCL similar in structure
to this group.

Acrylic acid is a non-cyclic acid similar In
structure to this group.

Benzyl alcohol is a TCL similar in structure
to thisgroup

This common solvent (butyl cellosolve) is similar
in structure to this group.

This common solvent (butyl cellosolve) is similar
In structure to this group.

Caprolactam Is an amine with available toxicity data.

Toluene, a simple substituted benzene, is similar in
structure and has available toxicity data.

o-chlorotoluene (2-chloro-1-methylbenzene) is similar
in structure to this group.

Benzaldehyde Is similar in structure to this group
of compounds.
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Table 8-16b

REPRESENTATIVE COMPOUNDS FOR
TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPS

Blackwell Landfill Site
DuPage County, Illinois

TIC GROUP
TENTATIVELY IDENTIFIED
COMPOUND (TIC)_____

REPRESENTATIVE COMPOUND
FOR TIC GROUP

RATIONALE FOR SELECTION
OF REPRESENTATIVE COMPOUND

Benzenes, propyl

Benzenes, trim ethyl

Hydrocarbons, branched

Hydrocarbons, cyclic

Ketones, cyclic

Pyridines, substituted

Phenols, substituted

Phthalates

PAHs, non-TCL

Hydroxybenzaldehyde
Trimethylpentyl phenol

Benzene, propyl-
Benzene, propyl-

Trimethylbenzene
Trimethyl benzene

Dimethyl undecane

Methylpropylcyclohexane

2(3H)-Benzothiazolone
Blcycloheptan-2-one, trimethyl-
Clneole
Cyclohexanone, 3,3,5-trlmethyl
Methyl(methyietriy1)cyclohexanone
Camphor

Pyridine, 4-phenyt-

Fluoranltrophenol
Tetramethylbutylphenol

Phthallc anhydride

Benzofluoranthene
Benzopyrene

Cumene

Toluene

n-Heptane

Methylcyclohexane

Isophorone

Pyridine

2-methyl phenol

Phthalic Anhydride

Napthalene

Cumene (Isopropyl benzene) Is similar in structure
to these compounds.

Insufficient data is available for trimethylbenzenes.
Toxiclty is therefore represented by toluene.

n-Heptane is a similar compound, but with no available
toxicity values. For this reason, risks for this group will
be discussed quantitatively.

Methylcyclohexane is similar In structure to this
group. Per HEAST, there is insufficient data for this
compound.

Isophorone is a TCL represented at the site, and
Is similar in structure to this group.

Pyridine, a TCL, Is a similar compound, with toxicity
Information available.

2-methylphenol (o-eresol) is similar to this group,
and has available toxicity data.

Toxicity data exists for this compound.

These non-TCL polynuclear aromatic hydrocarbons
are represented by naphthalene, a TCL PAH.
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Table 8-16b

REPRESENTATIVE COMPOUNDS FOR
TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPS

Blackwell Landfill Site
DuPage County, Illinois

TIC GROUP
TENTATIVELY IDENTIFIED
COMPOUND (TIC)_____

REPRESENTATIVE COMPOUND
FOR TIC GROUP

RATIONALE FOR SELECTION
OF REPRESENTATIVE COMPOUND

Furans

Sulfides

2-Furancarboxaldehyde, 5-methyl

Dimethyl tetrasulfide
thtoblsmethane

Dibenzofuran

Carbon disulfkte

Dibenzofuran Is a TCL present at this site, with toxicity
data available, that is similar to this group.

Carbon disulfide Is a TCL with toxlcity data available,
that is similar in structure to this group.

Notes:

1. TIC group represents the generic group that a number of TICs of similar chemical structure were classified under.

2. Representative Compounds for a TIC Group is the compound used to represent the toxlcity of the TIC group. A compound with similar structure and toxicology was
selected to represent a TIC grouping's toxlcity. A rationale has been provided for the selection of each representative compound.

3. Molecular sulfur was tentatively identified, but is likely due to the breakdown of sulfur-containing compounds during the sample extraction procedure. For this reason,
and because a compound to represent molecular suitor's toxlcity could not be found, It was dropped from the list of TICs.

4. Refer to Table 8-16 for the toxlcity values for each representative compound for a TIC grouping. It should be noted that only noncarcinogenlc health effects of the TICs
will be assessed, therefore, no slope factors are presented for representative compounds in Table 8-16. The carcinogenic potential of a chemical Is very structure specific
(e.g., toluene vs. benzene). For this reason, the carcinogenic effects can not be predicted with any certainty. Instead, noncancer type effects, which are less structure
specific, have been assessed.

JAH/jiWJDD/MWK
(Blxkwell.dukeaelTICi.xli
6072100/230 2/24/93
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Page 1 of 5
TABLE 8-17

Summary of Toxicity Information
For Chemicals of Potential Concern

Blackwell Landfill Site
DuPage County, Illinois

Chemical of
Potential Concern

TARGET COMPOUND LIST

VOLATILES

Chloromethane

Vinyl chloride

Chloroethane

Methylene chloride

Acetone

Carbon disulfide

1,1-Dichloroethene

1 , 1 -Dichloroethane

Chronic Reference Dose Slope Factor
Inhalation Oral Inhalation Oral

Species/Effect Uncertainty Species/Effect Uncertainty Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor*1' of Concern Factor'1' Site Evidence Site Evidence'2'

--/-- — -- - mouse/kidney C mouse/kidney C

--/-- — — -- rat/liver A rat/lung A

Mouse/Delayed 300
ossification

rat/— 100 rat/liver 100 mouM-./tuiig, B2 mouse/liver B2
toxicity liver

--/- -- rat/increased 1000 --/--
liver & kidney
weight, nephro-
toxicity

rabbit/fetal 100 --/--
toxicity

--/-- -- rat/liver lesions 1000 mouse/kidney C rat/adrenal C

cat/kidney damage 1000 rat/none 1000 — /-- C rat/hemangiosarcoma C



Page 2 of 5
TABLE 8-17

Chemical of
Potential Concern

1,2-Dichloroethene (cis)

1,2-Dichloroethene (trails)

2-Butanone
(methyl ethyl ketone)

1,2-Dichloropropane

Trichloroethene

Benzene

4-Methyl-2-pentanone

Tetrachloroethene

Toluene

Chlorobenzene

Ethylbenzene

Xylenes (mixed)

Chronic Reference Dose Slope Factor
Inhalation

Species/Effect Uncertainty
of Concern Factor"'

../--

../--

rat/CNS 1000

.,..

--/"

.,..

rat/liver and 1000
kidney effects

..,--

human/CNS effects 100
eyes, nose irritation

rat/liver & kidney 10,000
effects

.,..

Oral
Species/Effect

of Concern

rat/decreased
hematocrit and
hemoglobin

mouse/increased
serum alkaline
phophatase

rat/felotoxicity

-/-

--/"

--/--

../--

mouse/hepato-
toxictty

ral/CNS effects

dog/liver & kidney
effects

rat/hepatotoxicity,
& nephrotoxicity

Inhalation Oral
Uncertainty Species/Tumor Weight of Species/Tumor Weight of

Factor"' Site Evidence Site Evidence'2'

3000 -/--

100 --/-- - --/--

1000 --/-- - --/-- D

../- - -/-

mouse/lung B2 mouse/liver B2

human/leukemia A human/leukemia A

../..

1000 rat, mouse/ B2 mouse/liver B2
leukemia, liver

1000 --/-- - -/-

1000 --/-- - --/--

1000 --/-- - ~/--

human/CNS effects, 100
nose & throat
irritation

rat/hyperactivity, 100
decreased body weight
& increased mortality at
higher dosage



TABLE 8-17
Page 3 of 5

Chemical of
Potential Concern

Dichlorodifluoromethane

Dichlorotetrafluoroethane

Trichlorofluoromethane

Trichlorotrifluoroe thane

Chronic
Inhalation

Species/Effect
of Concern

guinea pig/
lung and liver
lesions

../--

Dog/elevated
BUN

rate/decreased
body weight

Uncertainty
Factor'"

10,000

--

10,000

100

Reference Dose
Oral

Species/Effect
of Concern

rat/depressed body
weight gain

../-

rat/mortality

rat/decreased
body weight

Slope Factor
Inhalation Oral

Uncertainty Species/Tumor Weight of Species/Tumor Weight of
Factor"' Site Evidence Site Evidence1 '1

100 --/-- - --/--

--/~ " »/--

1,000 --/-- - --/--

100 --/-- - --/--

4-Ethyltoluene

1,3,5-Trimethylbenzene

1,2,4-Trimethylbenzene

SEMIVOLATILES

1,4-Dichlorobenzene

Butylbenzylphthalate

TARGET ANALYTE LIST

METALS

Antimony

Barium

rat/liver &
kidney effect

1000- B2

rat/effects on body
weight gain, testes,
liver, kidney

1000

—/cancer

--/fetotoxicity 100

rat/reduced life
span, altered
blood chemistries

rat/increased blood
pressure

1000

100

mouse/liver B2



TABLE 8-17
Page 4 of 5

Chemical of
Potential Concern

Manganese

Nickel

Selenium

Silver

Zinc

Chronic Reference Dose Slope Factor
Inhalation

Species/Effect
of Concern

human/CNS

--/cancer

Uncertainty
Factor"'

100

Oral
Species/Effect

of Concern

rat/reproductive
effects

rat/reduced body
& organ weight

Uncertainty
Factor0*

100

300

Inhalation Oral
Species/Tumor

Site

human/respiratory
tract

Weight of Species/Tumor Weight of
Evidence Site Evidence'2'

- f

A --/--

human/argyria 2

rat/weight loss, 500
thyroid effects &
myelin degeneration

NOTES:

1) A reference dose (RFD) is derived from a pertinent toxicity study(s), and is an estimate of the "safe" level of chemical intake over a set length of exposure (e.g., chronic) for humans.
Many assumptions must be made when predicting this "safe" chemical intake level (i.e., RFD) from a laboratory study. Uncertainty factors (UFs) are applied when estimating the
RFD for the following reasons.

• A UF of 10 is used to account for variation in the general population and is intended to protect sensitive subpopulations (e.g., elderly, children).

• A UF of 10 is used when extrapolating from animal data to humans. This factor is intended to account for the interspecies variability between humans and other mammals.

• A UF of 10 is used when a RFD is derived from a subchronic instead of a chronic toxicity study.

• A UF of 10 is used when a lowest adverse effect level (LOAEL) is used instead of a no adverse effect level (NOAEL) to derive a RFD. This factor is intended to account for
the uncertainty associated with extrapolating from toxic levels of chemical exposure (i.e., LOAEL) to nontoxic levels of chemical exposure (i.e., NOAEL).

In certain cases, a modifying factor (MF) is used to account for further uncertainty associated with the toxicity study used to develop the RFD. The MF may vary from >0 to 10.

The uncertainty factors presented in this table represent the product of all the uncertainty factors (and modifying factors) used to derive the RFD (e.g., 10x10x10 = 1000).
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TABLE 8-17
(Continued)

2) This code represents the U.S. ERA weight-of-evidence classification system for carcinogenicity for chemicals. The following is a description of the classification by group.

Group Description

A Known human carcinogen

Bl or B2 Probable human carcinogen

Bl indicates that limited human data on the carcinogenicity of the chemical are available.

B2 indicates sufficient evidence of carcinogenicity in animals and inadequate or no evidence of carcinogenicity in humans exists.

C Possible human carcinogen

D Not classifiable as to human carcinogenicity

E Evidence of noncarcinogenicity for humans

5) The information in this table was summarized from U.S. EPA's "Health Effects Assessment Summary Tables" (Fiscal Year - Annual, 1991).

LEGEND

= information not available

data inadequate = presently, toxicity data is inadequate for reference dose or slope factor derivation.

MWK/vlr/JAH/JFK
[mad-406-273i]
6072100/230



TABLE 8-18
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Summary of Risk Estimates by Potentially Exposed Population and Medium - Reasonable Maximum Exposure
Blackwell Landfill Site

DuPage County, Illinois

Table Index Medium

Current and Future Land Use Conditions

Hazard Index by Route Cancer Risk by Route

R-l
R-2
R-3a
R-4
R-6a
R-7
R-8
R-lOa

R-lla

R-5
R-9

Exposed Population:
Air - On Landfill
Air - Off Landfill
Sediment - Silver Lake
Sediment - Pine Lake
Soil - On Landfill

Dermal

Recreational Users
ND
ND

2.7E-05
4.3E-04
5.7E-06

Surface Water - Silver Lake 2.2E-02
Surface Water - Pine Lake 6.7E-03
Fish - Silver Lake
Total Risk

Exposed Population:
Fish - Silver Lake
Total Risk

Exposed Population:
Sediment - Sand Pond

ND
3E-02

Subsistence Fisherman
ND
ND

Trespassers
2.5E-05

Surface Water - Sand Pond 2.0E-02
Total Risk 2E-02

Oral

ND
ND

2.7E-05
4.3E-04
5.7E-06
1.5E-03
4.4E-04
4.5E-05
2E-03

2.4E-03
2E-03

2.5E-05
1.3E-03
IE-03

Inhalation

5.0E-06
4. IE-06
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00

ND
9E-06

ND
ND

O.OE+00
O.OE+00
OE+00

Total

5E-06
4E-06
5E-05
9E-04
IE-05
2E-02
7E-03
5E-05
3E-02

2E-03
2E-03

5E-05
2E-02
2E-02

Dermal

ND
ND

5.0E-07
9.7E-08
8.4E-08
O.OE+00
O.OE+00

ND
7E-07

ND
ND

5.4E-11
O.OE+00

5E-11

Oral

ND
ND

5.0E-07
9.7E-08
8.4E-08
O.OE+00
O.OE+00
8.8E-08
8E-07

4.7E-06
5E-06

5.4E-11
O.OE+00

5E-11

Inhalation

3. IE-09
2.6E-09
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00

ND
6E-09

ND
ND

O.OE+00
O.OE+00
OE+00

Total

3E-09
3E-09
IE-06
2E-07
2E-07
OE+00
OE+00
9E-08
IE-06

5E-06
5E-06

IE- 10
OE+00
IE-10
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Summary

TABLE 8-18

of Risk Estimates by Potentially Exposed Population and Medium
Blackwell Landfill Site
DuPage County, Illinois

Current and Future 1 .and Use Conditions

Hazard index by Route
- • •-»!«..

.Reason*-.* Maximum Exposure

[abiejndes

R-12
R-13
R-14a
R-15
R-l6a
R-17
R-18

R-19
R-20

R-21a
R-22a
R-23

Exposed Population: Forest F
Air-OnLandftllO/OCs)
Air.OffLandfilKVOCs)
Sediment -Silver Lake
Sediment -Pine Lake
Soil -On Landfill
Surface Water -Silver Lake
Surface Water -Pine Lake

Total Risk

Exposed Population: O(T-J

Air
Well Water
Total Risk

Exposed Population: On
Air (Fugitive Dust)
Soit . On Landfill
Air.OnLandfilKVOCs:

ji^fiimi

•reserve Employees
ND ND

ND ND

2.8E-05 2.8E-05
4.6E-04 4.6E-04
39E-06 3.9E-06

2.6E-02 l-^-03

79E-03 5.1E-04
3E-02 3E-03

iite Residents
ND ND

7 in ni
! v^—— '2E

2E-01 7E-01

.SiteConstructionWorkers

ND NU

1 3E-03 L3E-03
wn ND

) NU
1E-03 ^E-03

1.5E-05
3.0E-05
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00

5E-05

3.2E-05
5.9E-04
6E-04

O.OE+00
O.OE+00
9.0E-05

9E-05

2E-05
3E-05
6E-05
9E-04
8E-06
3E-02
8E-03
4E-02

3E-05
9E-01
9E-01

OE+00
3E-03
9E-05
3E-03

ND
ND

4.4E-07
8.5E-08
4.8E-08
O.OE+00
O.OE+00

6E-07

ND
3.3E-07

3E-07

ND
6.5E-07

ND
7E-07

ND
ND

4.4E-07
8.5E-08
4.8E-08
O.OE+00
O.OE+00

6E-07

ND
2.3E-06
2E-06

ND
6.5E-07

ND
7E-07

8.1E-09
1.6E-08
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00

2E-08

2.0E-08
O.OE+00

2E-08

3.8E-08
O.OE+00
3.8E-09
4E-08

8E-09
2E-08
9E-07
2E-07
IE-07
OE+00
OE+00
IE-06

2E-08
3E-06
3E-06

4E-08
IE-06
4E-09
IE-06

Total Risk

JMl/jlv/MWK.
• • ^-n ini\RiSK3\TBU-8-18 .X1.S1
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TABLE 8-19

Summary of Risk Estimates by Potentially Exposed Population and Medium - Central Tendency
Blackwell Landfill Site

DuPage County, Illinois

Table Index Medium

S-l Air-On Landfill
S-2 Air-Off Landfill
S-3 Sediment - Silver Lake
S-4 Sediment - Pine Lake
S-6 Soil-OnLandfill
S-7 Surface Water - Silver Lake
S-8 Surface Water - Pine Lake
S-10 Fish-Silver Lake

Total Ride

Exposed Population: Trespassers
S-5 Sediment - Sand Pond
S-9 Surface Water-Sand Pond

Total Risk

Current and Future Land UM Conditions

Hazard Index by Route Cancer Risk by Route
Dermal

tatkmal Users
ND
ND

4.3E-07
7.0E-06
1.5E-07
30E-04
9.3E-OS

ND
4E-04

tasters
4.1E4T7
2.7E-04
3E-04

Oral

ND
ND

4.3E-07
7.0E-06
1.5E-07
2.3E-05
6.9E-06
5.5E-06
4E-05

4. IE-07
2. IE-OS
2E-05

Inhalation

1.3E-07
4.6E-07
O.OE-KK)
O.OE-KK)
O.OE-KM)
O.OE-KK)
O.OE-KK)

ND
6E-07

O.OE-KK)
O.OE-KK)
OE+00

Total

IE-07
5E-07
9E-07
IE-05
3E-07
3E-04
IE-04
5E-06
4E-04

8E-07
3E-04
3E-04

Dermal

ND
ND

2.4E-09
4.7E-10
6.6E-10
O.OE-KK)
O.OE400

ND
4E-09

2.7E-13
O.OE-KK)
3E-13

Oral

ND
ND

2.4E-09
4.7E-10
6.6E-10
O.OE-KK)
O.OE-KK)
3.2E-09
7E-09

2.7E-13
O.OE-KK)

3E-13

Inhalation

2.5E-11
8.7E-11
O.OE-KK)
O.OE-KK)
O.OE-KK)
O.OE-KK)
O.OE-KK)

ND
IE-10

O.OE-KK)
O.OE-KK)
OE-KK)

Total

2E-11
9E-11
5E-09
9E-10
IE-09

OE-KK)
OE-KK)
3E-09
IE-08

5E-13
OE-KK)
5E-13
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P*gc2of 2

Summary of Risk Estimates by Potentially Exposed Population and Medium - Central Tendency
Blackwell Landfill Site

DuPage County, Illinois

TaMelndei Medium

Current and Future Land UK Conditions

Hazard Indei by Route Cancer Risk by Route

S-ll Air-On Landfill
S-12 Air-Off Landfill
S-13 Sediment -SilverLake
S-14 Sediment - Pine i-ahr
S-1S Soil-On Landfill
S-16 Sur&ce Water-Silver Lake
S-17 Surface Water-Pine Lake

Total Risk

S-18 Air
S-19 Well Water

Total Risk

Dermal

it Preserve En]
ND
ND

1.3E-06
2. IE-OS
3.7E-07
7.3E-04
2.2E-04
IE-03

»He Residents
ND

1.3E-01
IE-01

Oral

pktyees
ND
ND

1.3E-06
2. IE-05
3.7E-07
S.6E-05
1.7E-05
IE-04

ND
4.0E-01

4E-01

Inhalation

3.7E-06
1.5E-05
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
2E-03

3.2E-05
4.7E-04
SE-04

Total

4E-06
2E-OS
3E-06
4E-05
7E-07
8E-04
2E-04
IE-03

3E-05
5E-01
5E-01

Dermal

ND
ND

6.0E-09
1.2E-09
1.3E-09
O.OE+00
O.OE+00
8E-09

ND
6.9E-08
7E-08

Oral

ND
ND

6.0E-09
1.2E-09
1.3E-09
O.OE+00
O.OE+00
8E-09

ND
3.8E-07
4E-07

Inhalation

5.7E-10
2.3E-09
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00

3E-09

6.0E-09
O.OE+00
6E-09

Total

6E-10
2E-09
IE-08
2E-09
3E-09
OE+00
OE+00
2E-08

6E-09
4E-07
5E-07

JAH/jIv/MWK
[J:\6072 !01\Rri»k3\TBL-8-19.XLS]
6072101/230



TABLE 9-1

Descriptors of Natural Habitats of
Blackwell Recreational Preserve South of Mack Road
Blackwell Landfill NPL Site
DuPage County, Illinois

Habitat1

Kame
Spring Brook Woods
Campground Meadow
Mack Road Marsh
Campground
Amphitheater Woods
Mack Road Woods
Dry Meadows
Nursery Savanna
South Savanna

Approximate
Size

(Acres)

11
29
20
53
22
4.5
4.5

182
6.0

14

Number of
Native Species

241
100
80

201
111
91
41
47
40
57

NOTES:

1. From DuPage County Forest Preserve District
2. Adventive species are non-native opportunistic species.
3. From Wilhelm and Ladd, 1988; see text Section 2.5.
4. From DuPage County Forest Preserve District; see text Section 2.6.

JFKMr/mlt/MWK
(phi-600-33g)
6072100/250

Number of
Adventive
Species2

28
30
68
53
48
23
10
56
21
3

Native
Coefficiency of

of Conservatism3

71.69
37.40
19.79
53.82
28.19
36.59
17.65
12.69
16.44
18.81

Coefficient of
Wetness4

2.2
1.6
2.1

-1.3
1.5
2.3
2.3
1.0
1.4
1.7



TABLE 9-2

Potential Ecological Exposure Pathways
Blackwell Landfill NPL Site
DuPage County, Illinois

Potential Source
(Environmental

Medium)

Soil

Soil

BioU

Surface Water

Surface Water

Sediment

Sediment

Exposure Point

Site cap, turtace
ditch

Site cap, lurface
ditch

Site cap, surface
ditch

Site lakes

Site lakes

Site lakes

Site lakes

Route of
Contaminant

Exposure

Dermal contact

Ingestkm

Biomagnification
(prey ingestion)

Direct contact

Ingestion

Direct contact

Ingeslion

Potentially
Exposed

Population

Terrestrial mammals,
birds, reptiles,
arthropods

Terrestrial mammals,
birds, reptiles,
earthworms

Mammals, birds,
reptiles

Fnh, aquatic birds,
macroinveitebrates,
reptiles, amphibians,
algae, aquatic macro-
phytei

Fish, mammals, birds,
reptiles, amphibians.

Macroinveitebrates,
macrophytes

Macro in vertebrates,
fish, aquatic birds

Exposure Potential

Low, readily absorbed contaminants
were not detected in soils

High, some organics and metals bio-
accumulate

Moderate, some contaminants bio-
magnify, but have high toxicity
thresholds

Low, detmally absorbed contaminants
were not detected in site lakes

Low, most detected contaminants do
not readily bioaccumulate

Low, most detected contaminants are
not readily absorbed

Moderate, some contaminants bio-
accumulate, but have high toxicity

BioU Site lakes Biomagnification Fish, mammals,
(prey ingestion) reptiles, aquatic

birds

thresholds

Moderate, some contaminants bio-
magnify, but have high toxicity
thresholds

IFK/vlrAnl«/SGW/MWK
[phi-400-171
&72100/230



TABLE 9-3

Blackwell Area Wetland Types
and Typical Vegetation Species
Blackwell Landfill NPL Site
DuPage County, Illinois

Designation Wetland Type

LlUBHh lacustrine, limnetic, unconsolidated bottom
permanently flooded, diked/impounded

L lUBHx lacustrine, limnetic, unconsolidated bottom
permanently flooded, excavated

L2UBGH lacustrine, littoral, unconsolidated bottom
intermittently exposed, diked/impounded

PEMA palustrine, emergent, temporarily flooded

PEMAf palustrine, emergent, temporarily flooded,
farmed

PEMC palustrine, emergent, seasonally flooded

PEMCd palustrine, emergent, seasonally flooded,
partially drained/ditched

PEMCf palustrine, emergent, seasonally flooded,
farmed

PEMCh palustrine, emergent, seasonally flooded,
diked/impounded

PEMF palustrine, emergent, semipermanently
flooded

PFO1A palustrine, forested, broad-leaved
deciduous, temporarily flooded

PFO1C palustrine, forested, broad-leaved
deciduous, seasonally flooded

PUBF palustrine, unconsolidated bottom,
semipermanently flooded

PUBFx palustrine, unconsolidated bottom,
semipermanently flooded, excavated

Typical Vegetation

spatterdock, white water lily

spatterdock, white water lily

coontail, milfoil, elodea*

reed canary grass*

reed canary grass,
tickseed sunflower

reed canary grass,
red osier dogwood*

smartweed*

reed canary grass,
tickseed sunflower

reed canary grass,
tickseed sunflower

common cattail, bulrushes

silver maple, box elder

silver maple, box elder

common cattail, lesser duckweed

common cattail, lesser duckweed
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TABLE 9-3 (continued)

BlackweU Area Wetland Types
and Typical Vegetation Species
BlackweU Landfill NPL Site
DuPage County, Illinois

Designation Wetland Type

PUBG palustrine, unconsolidated bottom,
intermittently exposed

PUBGh palustrine, unconsolidated bottom,
intermittently exposed, diked/impounded

PUBGx palustrine, unconsolidated bottom,
intermittently exposed, excavated

PUBHx palustrine, unconsolidated bottom,
permanently flooded, excavated

R2UBH riverine, lower perennial, unconsolidated
bottom, permanently flooded

R2UBHx riverine, lower perennial, unconsolidated
bottom, permanently flooded, excavated

Typical Vegetation

common cattail, lesser duckweed

common cattail, lesser duckweed

common cattail, lesser duckweed

common cattail, lesser duckweed

black willow, scouringmsh,
horsetail

filamentous algae, black willow

NOTES:

Wetland designations are from the U.S. Fish & Wildlife Service

Wetland Inventory Map for the Naperville, Illinois quadrangle, 1983.

Wetland types are from Cowardin, et al., 1979.

Typical vegetation species are from the Illinois Department of Conservation, A Field Guide
to the Wetlands of Illinois. 1988, except where noted by an asterisk (*), where vegetation
types are based on Warzyn's observations of November 13,1991.

JFK/cah/mls0DD
[phi-«00-33f]
6072100/250
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Table 9-4

Sublethal Effects of Surface Water Chemicals of
Potential Ecological Concern to Rainbow Trout
Blackwell Landfill Site
DuPage County, Illinois

Database Measured
Chemical Concentration (1) Duration (2) Effect (3t

(ug/L) (days)

Aluminum

Barium

Calcium

Iron I 5700 (a) 1 MR DVP

Lead \ 32 (b) I 189 ABN
100 189 ENZ
100 189 HEM
120 210 HIS

Lead nitrate 120 570 GRO
216 30 PHY

Manganese I 75000 (c) I 7 0%MOR

NOTES:
(1) From U.S. EPA, 199land 1993, ACQUIRE database

Data not available
(a) AQUIRE; accession no. 291478; Age: eggs and larvae: EFE: delayed embryogenesis, shorter larvae.
(b) AQUIRE database, 1991,(189 day), EFE: ABN (change in abundance).
(c) AQUIRE; accession no. 270910, (7 day exposure), EFE: 0% mortality.

(2) NR = not reported
(3) ABN = change in abundance of numbers of the species

DVP = development effect to eggs, delayed embryogenesis
ENZ = change in enzyme activity
GRO = change in length or weight of test organisms
HEM = hematological effect
HIS = histological effect
0%MOR = 0 percent mortality
PHY = physiological effects

Boxed values were concentrations (lowest) used in as toxicity benchmark.

JFK/SGW/mls/JPR/MWK
[phi-xls-troutcff]
6072100-250 12/30/93



Table 9-4a
Ecological Risk Calculation - Aquatic Environment
Lacustrine Surface Water
Indicator Species: Rainbow Trout
Blackwell Landfill Site
DuPage County, Illinois

Chemicals of
Potential
Ecological Concern

Inorganics
Aluminum
Barium
Calcium
Iron
Lead
Manganese
Sodium

Environmental
Concentration

(Maximum)
(u^I)

588
38

45,500
1,340

5.3
72

37,300

Toxicity
Benchmark
(TBM) (1)

(ug/l)

5700
32

75,000

Reference

a
b
c

Hazard
Quotient

(EEQ) (2)

0.235
0.166

0.00096

NOTES:
(1) AQUIRE data base (Selected lowest concentrations from Table 9-4).

a) AQUIRE; accession no. 291478; Age: eggs and larvae; EFE: delayed embryogenesis, shorter larvae.
b) AQUIRE database, 1991,(189 day), EFE: ABN (change in abundance).
c) AQUIRE; accession no. 270910, (7 day exposure), EFE: 0% mortality.

(2) Hazard Quotient = Environmental Concentration/Toxicity Benchmark
Blanks indicate data were not available from the AQUIRE database.

EFE: Effect Endpoint Type (AQUIRE)

SGW/JPR/MWK
[phi-xls-AQUACALC-XLS]
6072101-250 12/30/93



Table 9-5

Chemicals of Potential Ecological Concern - Lacustrine Sediments
Toxlclty Benchmarks
Blackwell Landfill Site
DuPage County, Illinois

Chemicals of Potential
Ecological Concern

MelaU
Antimony
Arsenic
Barium
Copper
Lead
Zinc

VOCi
Vinyl chloride
Carbon din tfide
1.1-Dichloroeihane

SVOCf
Accnaphthene
Ruorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Butylberaylphlh*late
ocnzo\&)Mitnnccnc
Chryaene
Berao(b)fluoranthene
Benzo(k)fluoranlhene
Bcn2o(a )pvrene
IndenoOZ3-ed)pyrene
DiMtt(a.h)anlhracene
BenzodJulperylene
Total PAHa

En
vi

ro
nm

en
tal

 C
on

ce
nt

ra
tio

n

(tug/kg)
3.5
9.4
109

33.6
24.1
102

(ug/kg)
5
5
3

(ugAg)
78

140
450
170

2200
1600

77
730
980

2000
2000
790
550
500

4400
16665

Source of Value

Ra
in

bo
w

 tr
ou

t (
aq

ue
ou

s)
 

(a
)

ER
-L,

 M
di

m
en

l (
b)

EP
A

 R
eg

io
n 

V
 g

ui
da

nc
e 

va
lu

e, 
se

di
m

en
t •

 (b
)

EP
A

 in
trm

 fr
sh

wa
ter

 se
d.

 q
ua

l. 
(@

 1
 %

TO
C)

 • 
(b

)

(mg/kg)
2

33 31

70 251
35 40

120 90|

(ug/L) (ug/kg) (UK/kg) (ug/kg)

IQOOOl

150 7330
35

225 1390
85

600 18800
350 13100

230 13200
400

1 400| 10630

| 4000|

NOTES:
Blanks indicate data were not available.
Boxed valuea were selected at unicity benchmark*.
• EP-ba*ed EPA guidance value. Baaed on Sediment-Water Equilibrium Partitioning

(EP) Approach. See note b. below.
a) AQUIRE: acceaaion no. 299685. Effect: lethal, teratogenk.
b) Potential for Biological Effecu of Sedimenl-torbed Contaminants in the National Status

and Trends. Program, National Oceanographic and Atmospheric Administration
Memorandum NOS OMA 52. (Long A Morgan. 1990)

c) AQUIRE; accession no. 223148; Effect: 0% Mortality.

SCW0FR/MWK
(pta-lM-SBDCre
6072100/250 7/28/94



Table 9-Sa
Ecological Risk Calculation
Lacustrine Sediment
Blackwell Landfill Site
DuPage County, Illinois

Chemicals of
Potential
Ecological Concern
Inorganics
Antimony
Arsenic
Barium
Lead
Zinc

VOCs
Vinyl chloride
Carbon disulfide
1,1-Didiloroe thane

SVOCs
Acenaphthene
Ruorene
Phenanlhrene
Anthracene
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrytene
Benzo(b)flubranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(14J-cd)pyrene
Dibenz(aji)anlhracene
Benzo(g.h.i)perylene
Total PAHs

Environmental
Concentration

(Maximum)
(mg/kg)

3.5
9.4
109

24.1
102

(ug/kg)
5
5
3

(ug/kg)
78

140
4SO
170

2200
1600

77
730
980

2000
2000
790
550
500

4400
16665

Toxicity
Benchmark

(1)
(mg/kg)

2
3

35
90

(ug/kg)

10000

(ug/kg)
150
35

225
85

600
350

230
400

400

60

4000

Reference

a
b

a
b

c

a

a

a

Hazard
Quotient

(HQ)
(2)

1.8
3.1

0.69
1.13

0.0005

0.5
4.0
2.0
2.0
3.7
4.6

3.17
2.45

2.0

8.3

EPA Interim
Freshwater
Sediment

Qualilty (3)

(ug/kg)
7330

1390

18800
13100

13200

10630

HQ by EPA
Interim FW
Sediment
Quality (2)

0.011

0.32

0.12
0.12

0.055

0.074

Location

Sand Pond
Pine Lake
Sand Pond
Silver Lake
Sand Pond

Sand Pond
Sand Pond
Sand Pond

All SVOCs
are at one
location in
Silver Lake:
SD03-01

NOTES:
1) (a) ER-L (effecu range, low). Long and Morgan. 1990

(b) EPA Region V guidance value for pollution classification of sediment
(c) HQ for sediment based on aqueous concentration from AQUtRE database, 1993, accession no. 299685.

2) Hazard Quotient = Environmental Concentration/Toxicity Benchmark
Blanks indicate data was not available.

3) EPA Interim Mean Freshwater Quality Criteria based on Equilibrium Partitioning @ 1% Total Organic Carbon

SGW/JPR/MWK
[phi-iU-SEDCALQ
6072100/250 7/2*94



Table 9-6

Chemicals of Potential Ecological Concern - Terrestrial Environment
Indicator Spedta: Muc.wV.1.
Blackwell Landfill SiM
DuPafe County. IBiaoit

TerretlrUI

Surface Soils

Melab
Silver
Selenium
Thallium

SVOCl
Phenanmrene
Fkwrmmbene
Pyrent
Ben«>(a)anthracene
Chryaene

Benta(k)fluoranihene
Beuo(a)pvrene
lndeno(1.2,3-cd)pyrene
Benzo(i..h,i)p«ykne
Total SVOCa

PCBa

Haard Index

Mu.
CMC.

("ty**

2.2
2.2
0.61

LU*A()
170
340
290
170
210
580
580
190
180
210

56

Tutor
Uptake

Factor (1)

0.0(8
0.081
O.Ott

9)
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026

0.026

Plant
C*n«vlratk»

(3)

.........fcMftD..........

0.19
0.19
0.060

(mj/kj)
0.0044
0.0088
0.0075
0.0044
0.0055

0.015
0.015
0.0049
0.0047
0.0055

0.0015

Intake
(4)

(BfAl/oay)

0.047
0.047
0.015

(m|/k|/d«y)
0.0025
0.0050
0.0043
0.0025
0.0031
0.0086
0.0086
0.0028
0.0027
0.0031
0.043

0.00083

T.xldl} Reference
Benduank
(Mu»p.)(S)

....i"***/̂ ).............................

nus
0.067 UUS (7)

nus
125 nUS (7.8)
75 WB OS)

nus
nus
nus
nus
nus
nus
UUS

75 Auumed (10)

0.101 S«.1984

Hazard
Quotient

(HQ) (*)

0.71

4.03E.05
5.73E-05

5.77E-04

0.0082

0.715

Site
UnliM

(11)

SS-02-1.0
SS-01-OJ

SS-03-OJ
SS-03-OJ

NOTES:
1) Maumum literature value found tot loil-lo-pUM tnulocatioo facton were uaed (Cadmium). Dowdy and Lanoo. 1975; Binfhim. el •!.. 1975;

MacLean, 1976; Iotn.1973. No ipecific valuei found in Ikeratm fat lilver. Mkenium, and thallium.
2) TmaVocatioa value for PAHi to root crop.. Dowdy and Lanon. 1975. No ipecific vahwa found in ttentue for ipecific S VOCi.
3) Pbot Concentration * Soil Conceotratiaa X Plant Uptake Factor
4) I m (Plant C X 0.9 CR) 4<SoU C X 0.1 CRVBW. where C-Coocenlnaon. CR-Contact Rate (bedinf rale - 3f/day and drinkint - .OOSUday);

BW.body wei(bt>2J (ramt. AaMme 90% intake • plant; 10ft intake - Mil CR, BW (ran U.S. DHHS. 1983.
5) TBM « Toikky Benchmark. Bhnk indicaMi data not available from BUS databue.
6) HQ-laukVTBM(unitleu)
7) TBM« Appaient tow effect level to rat. 67 utAi/day. donated liver wei|ht
8) TBM-NOAEL. Mui ap.. 13 week ttudy
9) TBM-NOAEL. Mua tp.. 13 week nudy
10) TBM lor pytcnc uaed. Tail ia the lowen literature value for SVOC in nUS.
11) See Pi(ure 3-3 for location!.

SOW/JPR/MWK
[phi-ib-CPBCBWL]
6702101/250 12/30/93
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LACUSTRINE, LIMNETIC. UNCONSOLIDATED BOTTOM,
PERMANENTLY FLOODED, DIKED/IMPOUNDED

LACUSTRINE. LIMNETIC. UNCONSOLIDATED BOTTOM.
PERMANENTLY aOODED. EXCAVATED

LACUSTRINE. LITTORAL. UNCONSOLIDATEO BOTTOM.
INTERMITTENTLY EXPOSED, DIKED/IMPOUNDED

PALUSTRINE. EMERGENT, TEMPORARILY FLOODED
PALUSTRINE. EMERGENT. TEMPORARILY FLOODED.
FARMED
PALUSTRINE. EMERGENT, SEASONALLY FLOODED
PALUSTRINE. EMERGENT. SEASONALLY FLOODED.
PARTIALLY DRAINED/DITCHED
PALUSTRINE. EMERGENT, SEASONALLY FLOODED,
FARMED
PALUSTRINE. EMERGENT. SEASONALLY FLOODED.
DIKED/IMPOUNDED
PALUSTRINE. EMERGENT. SEMIPERMANENTLY FLOODED.

PALUSTRINE. FORESTED. BROAD-LEAVED DECIDUOUS.
TEMPORARILY FLOODED
PALUSTRINE. FORESTED, BROAD-LEAVED DECIDUOUS,
SEASONALLY aOODED

PALUSTRINE. UNCONSOLIDATED BOTTOM. SEMI-
PERMANENTLY ROODEO

PALUSTRINE. UNCONSOUOATED BOTTOM. SEMI-
PERMANENTLY FLOODED. EXCAVATED

PALUSTRINE, UNCONSOLIDATEO BOTTOM. INTERMITTENTLY
EXPOSED
PALUSTRINE. UNCONSOLIDATED BOTTOM. INTERMITTENTLY
EXPOSED, DIKED/IMPOUNDED

PALUSTRINE. UNCONSOUOATED BOTTOM. INTERMITTENTLY
EXPOSED. EXCAVATED
PALUSTRINE. UNCONSOLIDATED BOTTOM, PERMANENTLY
EXPOSED. EXCAVATED
RIVERINE. LOWER PERENNIAL. UNCONSOLIDATED BOTTOM.
PERMANENTLY FLOODED

RIVERINE. LOWER PERENNlAi, UNCONSOLIDATED BOTTOM,
PERMANENTLY FLOODED. EXCAVATED

NOTES
1. BASE MAP DEVELOPED FROM U.S. DEPARTMENT OF THE

INTERIOR NATIONAL WETLANDS INVENTORY MAP.
NAPERVILLE, ILLINOIS QUADRANGLE. DATED APRIL 1983.
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\ NOTES
' 1. ESTIMATED REFUSE THICKNESS BASED ON REFUSE
1 THICKNESS RECORDED DURING LEACHATE VENT

BORINGS. BORING LOGS ARE CONTAINED IN
APPENDIX D-4.

2. ESTIMATED LEACHATE THICKNESS BASED ON AVERAGE
DEPTH OF LEACHATE ABOVE THE BASE OF REFUSE.
AVERAGE LEACHATE ELEVATIONS IN LEACHATE WELLS
ARE RECORDED IN TABLE 3-1.

/^\

ru r̂i-hI ——————————— ——————————— j t^/t fc, ,

0 200 400

SCALE IN FEET
FIGURE 4-3

X

%

°1
* >
M

•s

* i

1 1

.

1

ii
S a

1̂r
N •

T

^
s

(̂^i
I
] i

^5
§"1
p d-
I°S

MUs
Dining Nufnbtr

6072100 B55! âp|Bi
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74*90
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LEACHATE LEVEL MEASUREMENT AND
SAMPLING LOCATION

LEACHATE LEVEL MEASUREMENT
LOCATION

LEACHATE ELEVATION

LEACHATE LEVEL CONTOUR (DASHED
WHERE INFERRED)

NOTES
1. LEACHATE ELEVATIONS NOT INCLUDED IN MAP

CONSTRUCTION ARE ENCLOSED IN BRACKOS.
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250 S

NOTES
1. HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

.P) MODELING PROGRAM(U.S.E.PA, 1974.
UPDATED 1989) EVALUATION AREAS BASED ON
SOIL LOGS FROM LEACHATE VENT AND
PIEZOMETER INSTALLATION AND TOPOGRAPHIC
MAPS.

2. HELP MODEL INPUT DATA FOR AREAS IS
SUMMARIZED IN TABLE 4-2.
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CHANGE IN LEACHATE ELEVATION FOR
GRID SQUARE

CHANGE IN LEACHATE ELEVATION
MEASURED AT LEACHATE VENT

LEACHATE VENT LOCATION AND NUMBER

ELEVATION DATA CONTAINED IN
TABLE 3-1.
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ELEVATION
720 r

700

680

660

640 L

NOTES
1. THE STRATUM LINES ARE BASED ON INTERPOLATION BETWEEN BORINGS

AND MAY NOT REPRESENT ACTUAL SUBSURFACE CONDITIONS.

2. CROSS SECTION LOCATIONS ARE SHOWN ON FIGURE 4-7.

3. FOR THE PURPOSE OF ILLUSTRATING SUBSOIL CONDITIONS ON THE
CROSS SECTIONS, SOME OF THE BORING LOGS HAVE BEEN SIMPLIFIED.
FOR A DETAILED DESCRIPTION OF SUBSURFACE CONDITIONS AT
INDIVIDUAL BORINGS, REFER TO SOIL BORING LOGS, APPENDIX D.

4. FOR COMPLETE MONITORING WELL INSTALLATION DETAILS REFER TO
APPENDICES 04 AND F1.

5. CROSS SECTIONS HAVE BEEN VERTICALLY EXAGGERATED TEN TIMES.

6. HORIZONTAL DISTANCES ARE MEASURED WITH RESPECT TO THE CENTER
OF EACH SOIL BORING LOCATION.

7 ELEVATIONS ARE SHOWN IN REFERENCE TO U.S.G.S. DATUM.

8. QUESTION MARKS AND DASHED LINES AT THE CONTACTS BETWEEN
SUBSOIL TYPES INDICATES THE CONTACTS ARE INFERRED.

9. THE WATER TABLE ELEVATIONS AND LEACHATE LEVELS ARE BASED ON
MEASUREMENTS OBTAINED BY WARZYN INC. ON APRIL 9. 1992,
AND ARE CONTAINED IN APPENDIX A-2.
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NOTES
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NOTES
1. SEE FIGURE 4-8 FOR LEGEND AND ADDITIONAL

NOTES.
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MONITORING WELL LOCATION AND NUMBER

LEACHATE VENT LOCATION AND NUMBER
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GROUNDWATER MONITORING WELL LOCATION
AND NUMBER

STAFF GAUGE LOCATION AND NUMBER

PIEZOMETER LOCATION AND NUMBER

WATER TABLE ELEVATION

WATER TABLE CONTOUR (DASHED WHERE
INFERRED)

DIRECTION OF HORIZONTAL GROUNDWATER
FLOW (DASHED WHERE INFERRED)

NOTES
1. STRATIGRAPHIC UNITS SCREENED BY EACH WELL ARE

NOTED IN APPENDIX A-2.

2. GROUNDWATER ELEVATIONS CONTAINED IN BRACKETS
WERE NOT USED IN WATER TABLE CONTOUR LINE
CONSTRUCTION.
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AND NUMBER

STAFF GAUGE LOCATION AND NUMBER

PIEZOMETER LOCATION AND NUMBER

GROUNDWATER ELEVATION

WATER TABLE CONTOUR (DASHED WHERE
INFERRED)

DIRECTION OF HORIZONTAL GROUNDWATER
FLOW (DASHED WHERE INFERRED)

NOTES
1. STRATIGRAPHIC UNITS SCREENED BY EACH WELL ARE

NOTED IN APPENDIX A-2.

2. GROUNDWATER ELEVATIONS CONTAINED IN PARENTHESES
WERE NOT USED IN WATER TABLE CONTOUR LINE
CONSTRUCTION.

SCALE IN FEET FIGURE 4-15

Drawing Number

6072100 B36

mRZYN



EGEND
, Q-132D

-690—

APPROXIMATE
PROPERTY LINE

a
A NX!

GROUNDWATER MONITORING WELL LOCATION
AND NUMBER

GROUNDWATER ELEVATION

POTENTIOMETRIC SURFACE CONTOUR
(DASHED WHERE INFERRED)

NOTES
1. STRATIGRAPHIC UNITS SCREENED BY EACH WELL ARE

NOTED IN APPENDIX A-2.

2. GROUNDWATER ELEVATIONS CONTAINED IN BRACKETS
WERE NOT USED IN DEVELOPMENT OF POTENTIOMETRIC
CONTOURS.
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GROUNDWATER MONITORING WELL LOCATION
AND NUMBER

GROUNDWATER ELEVATION

POTENTIOMETRIC SURFACE CONTOUR
(DASHED WHERE INFERRED)

NOTES
1. STRATIGRAPHIC UNITS SCREENED BY EACH WELL ARE

NOTED IN APPENDIX A-2.

2. GROUNDWATER ELEVATION CONTAINED IN BRACKETS
WERE NOT USED IN MAP CONSTRUCTION.
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GROUNDWATER MONITORING WELL LOCATION
AND NUMBER (LOWER AQUIFER)

GROUNOWATER MONITORING WELL LOCATION
AND NUMBER (UPPER AQUIFER)

TOTAL VOCs DETECTED

NOTES
1. STRATIGRAPHIC UNITS SCREENED BY EACH WELL ARE

NOTED IN TABLE 3-B.
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